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of the typhus group investigated by Cox. Work at Kuala 
Lumpur has shown that it differs from them noticeably 
in wtiology, epidemiology, serology, and human and animal 
pathology, and that there is no cross-protection between 
tsutsugamushi on the one hand and Rocky Mountain 
spotted fever and endemic typhus of the Proteus X19 
serological type on the other hand. Moreover, Weigl’s 
louse-gut vaccine, so effective against louse-borne typhus, 
proved entirely ineffective against experimental tsutsuga- 
mushi. 

In the investigation of the possibilities of cultivating 
Rickettsia tsutsugamushi in the chick embryo for the 
purpose of vaccine production, a number of problems had 
to be considered, namely: (i) the most favourable route 
of infection (that is, chorio-allantois, allantoic cavity, yolk- 
sac et cetera); (ii) the optimum temperature and duration 
of incubation; (iii) the possibility of alteration in virulence 
of the strains used; (iv) means of stimulating multiplica- 
tion of the organism in the embryonic tissues. 


Strains of Rickettsia Tsutsugamushi Employed. 

“Seerangayee.”’—“Seerangayee” strain, maintained in 
guinea-pigs since 1932 at the Institute of Medical Research, 
Kuala Lumpur, Federated Malay States, and brought to 
Australia by one of us (R.L.), is virulent for laboratory 
animals. A number of separate isolations were attempted 
in chick embryos, the most successful of which was the 
egg strain “S.45”, which was maintained in yolk-sac pas- 
sage for over a year until it was lost as a result of 
bacterial contamination. 

“Queensland.”—“Queensland” strain was recovered from 
a bandicoot in Queensland by Dr. W. G. Heaslip, and was 
sent by him to Kuala Lumpur for comparison with the 
strains of tsutsugamushi there available. Results obtained 
by Savoor and Lewthwaite, as yet unpublished, showed 
that in etiology, experimental pathology and immunology 
it was identical with the Malayan strains of tsutsugamushi, 
though much less virulent than these. 

“Raub.”—‘Raub” was another Malayan strain main- 
tained by passage in the anterior chamber of the rabbit’s 
eye. All attempts to adapt it to.egg passage were unsatis- 
factory. 

New Guinea Strains.—By the help of the Australian 
Army Medical Corps authorities, arrangements were made 
to infect white mice with material from suitable human 


Ficure I. 


Growth of Rickettsia tsutsugamushi on 
chorio-allantoic membrane of chick embryo, 
showing numerous small discrete pocks. 
(Natural size.) 

subjects with scrub typhus occurring in New Guinea and 
in North Queensland. The mice were dispatched by air 
to Melbourne. After observation for ten to twelve days, 
they were killed and examined for evidence of rickettsial 
infection. The typical post-mortem appearances of 
tsutsugamushi (enlarged liver and spleen and sticky 








peritoneal exudate) were noted. Microscopic examination 
of smears of the exudate revealed typical intracellular and 
extracellular rickettsie. Subsequent passages were made 
by intraperitoneal injection of spleen suspension. Four 
such strains were obtained, two from New Guinea and 
two from North Queensland. All were satisfactorily 


‘adapted to passage in the yolk-sac of the chick embryo. 


Route of Inoculation of Embryos. 

The route of inoculation was directly through the air 
space into the yolk-sac, in all but occasional instances. 
The initial inoculum was 0-5 millilitre of undiluated ascitic 
exudate from an infected guinea-pig. All subsequent 
inocula were 0-5 millilitre of a 20% suspension in broth 
of yolk-sac, the latter being ground with sterile quartz 
sand and lightly centrifuged. 

Other routes tried were inoculation into the allantoic 
fluid or onto the chorio-allantois, but the results were 
meagre. Inoculation onto the chorio-allantois, “dropped” 
by Burnet’s technique, occasionally yielded discrete lesions 
(see Figure I). These are more numerous at the margin 
of the “dropped” area than in 
the central area. Inspection of 
smears of the lesions reveals 
rickettsia, but much fewer in 
number than in smears of an 
infected yolk-sac. Serial passage 
could not be obtained, and the 
method was discontinued. The 
usual route of inoculation 
through the air space into the 
yolk-sac, however, frequently 
resulted in the occurrence of 
lesions on the chorio-allantois 
immediately circumjacent to the 
site of inoculation. These lesions 
were somewhat confluent, and 
accompanied by much cdema of 
the membrane; occasionally a 
large nodular mass was produced 
(see Figure II). Rickettsiz 
were again less numerous than 
those in yolk-sac smears, though 
more numerous than those found 
in the lesions from the “dropped” membrane noted above. 
Why the chorio-allantois in the region of the air space 
should be more susceptible than elsewhere is at present 
obscure. 


Ficure II. 
Nodular mass produced 
on chorio-allantoic mem- 
brane or chick embryo; 
accidentally infected 
during yolk-sac inocula- 

tion. (Natural size.) 


Incubation Period of Eggs. 
Prior to Inoculation. 

The eggs were incubated in a standard egg incubator 
at 38° C. for periods varying from five to twelve days. 
The optimum period proved to be seven to nine days, for 
although the yield of rickettsie from twelve day eggs, 
as judged by smears, appeared as plentiful as that from 
seven day eggs, the relatively long period (vide infra) 
of development of Rickettsia tsutsugamushi involves the 
opening of ten to twelve day eggs as late as the nineteenth 
or twentieth day of the development of the embryo, by 
which time the yolk-sac is greatly diminished in size. 


After Inoculation. 


Cox (1941) preferred 32° C. for the incubation of eggs 
inoculated with the virus of Rocky Mountain spotted 
fever, and 35° C. for corresponding inoculations with the 
viruses of endemic or epidemic typhus. In order to find 
the optimum temperature for the virus of tsutsugamushi, 
we tested batches of eggs kept severally at 32° C., 34° C., 
35° C. and 38° C., and found the optimum to be 35° C. 
At this temperature the yield of rickettsie is much greater 
than at 38° C., and is appreciably greater than at 32° C. 
and 34° C.; at the two last-mentioned temperatures more 
embryos died prematurely and non-specifically. 

After inoculation the eggs were examined by trans- 
illumination each day and were opened and examined for 
the presence of rickettsie on the day of death of the 
embryo, or alternatively on the seventh to the tenth day 
after inoculation. 
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The constant “killing-time” found by Cox to occur in 
embryos infected with spotted fever and endemic and 
epidemic typhus has not yet been evident. The incidence 
and degree of infection have been approximately the same 
whether the embryos have been killed by the virus or 
have survived. Comparison with a control series of eggs 
inoculated with a suspension of normal yolk-sac, and 
maintained serially, indicates that, at 35° C., whereas 
many normal embryos survive to hatch out, it is extremely 
rarely that an embryo infected with tsutsugamushi hatches 
out. It may be concluded, therefore, that the virus does 
kill the embryo; but this “killing-time” is variable from 
seven to twelve days, in contrast to the two or three 
days noted by Cox for the virus of spotted fever and four 
to five days for endemic and epidemic typhus. It was 
found that death occurring on the fifth day or earlier 
after inoculation was almost invariably due to concomitant 
bacterial infection of the embryo. 

Experience has shown that, unless it is feasible to 
examine eggs three or four times a day from the seventh 
day onwards, and to open and take passage material 
without delay from those in which death is imminent, the 
optimum procedure is to open all on the seventh day after 
inoculation. For although some eggs opened on the eighth 
and ninth days have yielded yolk-sacs slightly richer in 
rickettsie (as judged by smears) than those opened on 
the seventh day, disintegration of the endothelium lining 
the inner wall of the yolk-sac occurs rapidly after the 
death of the embryo, so that smears made from them are 
usually much poorer in rickettsie than those made from 
eggs in which the embryos are still alive. 


Assessment of Degree of Infection of Yolk-sacs. 

It was considered desirable to examine when practicable 
all yolk-sacs harvested in order to assess if possible the 
abundance or otherwise of rickettsia in the tissues. For 
this purpose smears were made of two excised portions of 
the yolk-sac. Smears were fixed in methyl alcohol, stained 
with Jenner-Giemsa stain, and then differentiated with 
acetone. In our experience, neither Machiavello’s stain 
nor Castaneda’s method was so reliable as this procedure. 


Ficure III. 


Photomicrograph of yolk-sac smear’ showing 
numerous rickettsiz. (Jenner-Giemsa stain, 
x1, 


The Microscopic Appearance of “Positive” Smears. 

Scattered throughout the smear of the yolk-sac are 
circumscribed islets of lipoid tissue, having the histological 
appearance of fatty or areolar tissue, and it is in these 
that by far the largest aggregations of Rickettsia 
tsutsugamushi occur. The rickettsie are usually also 
found to be distributed uniformly throughout the 
remainder of the smear; in the richest yolk-sacs, in smears 
of average thickness,’as many as 200 rickettsie per one- 








twelfth inch oil-immersion field may be counted, though 
five to ten per field are more usual. In the islets of 
tissue noted above, aggregations of rickettsie are often so 
large as to leave little doubt that they are microcolonies. 
By far the largest number..of rickettsiae seen are extra- 
cellular, but, as would be expected, intraceilular forms 
are occasionally observed (see Figure III). 

In morphology the organisms do not differ from those 
found in the infected laboratory animal. 


Fallacies of the Smear Method. 


That the method of smearing random samples from a 
yolk-sac is at most a crude index, was shown by correlating 
the number of rickettsie found with the pathogenicity of 
the sacs as shown by mouse inoculation. The following 
experiments illustrate the point. 


Smears were made from the yolk-sacs of six eggs (numbers 
1,900 to 1,905) of the twenty-first passage that had been 
injected six days previously with the same inoculum, each 
slide was searched for ten minutes under the one-twelfth 
inch immersion lens, and the number of rickettsize present in 
each sac was assessed. A standardized suspension of each 
sac was then made in two dilutions, 1/100 (10-*) and 1/10,000 
(10), and 0-5 millilitre of each dilution was injected intra- 
peritoneally into three white mice. All the 36 mice died; 
the post-mortem signs were typical of experimental 
tsutsugamushi, and rickettsiz# were plentiful in smears from 
spleen and peritoneum. 

The results are summarized in Table I. The results thus 
show that, apart from the appreciably longer survival of 
the mice inoculated with the yolk-sac of egg 1,901, no 


TABLE I. 


Relation of Rickettsia Content by oneme of the Yolk-sac to Pathogenicity of the 
olk-sac. 





Day after Inoculation on which 
Numbers of Death of Mice Occurred. 
Rickettsia 


in Smears.* 


Number of 
Yolk-sac. 





Dilution 10-*, Dilution 10~*, 





900 10, 10, 10 12, 12, 13 
90 12, 13, 14 

90 8, 10, 
90 i. 2 
r+ : 

90: 





9, 10, 
9, 12) 13, 15 








’ 
’ 
’ 
’ 
’ 
’ 


| 8, 
| 

2 “Nil” = no rickettsia seen in ten minutes’ search; “++” = more than 
20 rickettsie per fleld; ‘“‘+’ = one to five per field ; _ = one in every 
one to 10 fields ; “< *’ = one in every ten or more fiel 





significant difference in the pathogenicity of the several 
sacs, at the dilutions used, is evident, so that the degree 
of pathogenicity was not graded pari passu with the 
numbers of rickettsie estimated by the smear method. 
Moreover, two sacs (1,904, 1,901), in smears of which no 
rickettsia were seen, proved in the one case (1904) equally 
as pathogenic as, in the other (1,901) only a little less 
pathogenic than, the two sacs richest in rickettsie (1,900, 
1,902). 

Another finding illustrating the inadequacy of the smear 
method has been the great variation in the rickettsia 
content of different smears from any one yolk-sac, as is 
shown by the following experience. Bight smears were 
made from the yolk-sac of an egg on the ninth day after 
it had been inoculated with the tsutsugamushi virus; two 
fragments were used for each smear. The smears were 
of approximately the same thickness. The numbers of 
rickettsie found in each smear were as shown in Table II. 
Similar results have been observed frequently. 

The shortcomings of the smear as an accurate index of 
the presence of rickettsie throughout the whole yolk-sac, 
and of the resulting pathogenicity of that yolk-sac, are 
clear from the results shown in the above tables. It is 
noteworthy in, this connexion that Cox (1941) harvests 
the pooled embryonic tissues from all eggs of the same 
transfer; on the other hand, Gear (1940) and Tchang and 
Mathews (1940), working with epidemic typhus, select 
for use only those eggs, smears from the membranes of 
which are found to contain abundant rickettsie. Our 
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own results show that the finding of rickettsia in one of 
a batch of eggs that have received the same inoculum 
suffices to indicate their presence in considerable numbers 
in all. 

A complicating factor, however, that makes the routine 
of microscopic examination desirable is the frequent 
presence of contaminating bacteria in the yolk-sac. One of 


TABLE II. ° 
Variation in Rickettsial Content of Smears 
from one Yolk-sac. 





Number of 
Rickettsiz.* 


Smear | 
Number. 





++++ 


++4++ 
oa 


@SQNOore lor 





*“Nil” = no rickettsia seen in ten 
minutes’ search ; “++” = more than 20 
ri¢kettsie per field; “+” = one to five 

Tt field ; *+" = one in every one to ten 

elds; “+” = one in every ten or more 


fields; “++++” = more than 100 per 
field; “++” = five to 20 per field. 


these, a diphtheroid, resembles Rickettsia tsutsugamushi 
so closely in smears of yolk-sac stained by any of the 
usual methods, as to be confused with it. However, with 
experience it can be recognized by its somewhat plumper 
appearance, by a tendency to stain more deeply and by 
its occurrence in clusters resembling Chinese characters. 
A fuller description of the problem of bacterial con- 
tamination in the developing embryo is being prepared 
(O’Connor and Lewthwaite). 


Observations on Strains Maintained in Eggs. 
The “Seerangayee” Strain. 
The strain “S.45” showed a decrease in virulence; the 
decline was not consistently progressive, fluctuations 
having been noted, as Table III shows. When this strain 


TABLE III. 
Titrations in Mice of Three Egg Strains Derived from the “Seerangayee” Guinea- 
pig Strain. 





Dilutions of 
Rickettsia Yolk-sac 
in Smears. Inoculum. 


Strain. Date. 





3/6/42 


24/8/42 


6/10/42 
8/1/43 


11/2/43 


18/2/43 


16/7/43 


23/7/43 

















was eventually lost through contamination arising within 
the egg, two other egg strains, “S.403” and “S.410”, were 
isolated from the stock “Seerangayee” guinea-pig strain; 
titrations of these strains indicate that their virulence is 
lower than that of the “S.45” strain.’ 

The lethality of the “Seerangayee” strains for the chick 
embryo did not vary. Most of the inoculated eggs survived 
for seven days, many for eight days, and a few until the 
ninth day; but longer survival was rare, and none survived 
to hatch out. 


The “Queensland” Strain. 


Two yolk-sacs rich in rickettsie were titrated in mice; 
the results are given in Table IV. 


TABLE IV. 
Titrations in Mice of Infected Y olk-sacs of the “‘Queensland” Strain, 





Dilutions of 
Rickettsix Yolk-sac 
in Smears. Inoculum. 


Yolk-sac Death Rate 


Number. 





4,723 ++++ 10-* 
10-* 














Existence of Toxic Substance in Yolk-sac. 


With each strain a number of attempts were made to 
determine the presence of a toxin as found with Rickettsia 
prowazcki by Craigie and his co-workers in Toronto and 
by Dyer in Washington (unpublished communications), by 
intravenous inoculation into mice of heavy suspensions of 
yolk-sac. In our experiments no evidence of toxicity was 
ever found. 


Attempted Enhancement of Growth. 

Our experience having been that Rickettsia tsutsuge 
mushi would grow moderately well in the yolk-sac, but 
could not be induced to multiply beyond a certain 
maximum (about 200 per field, with a x 10 ocular and a 
one-twelfth inch objective), we sought by various labora- 
tory expedients further to stimulate growth. Three such 
expedients were the addition of p-aminobenzoic acid and 
of glucose ascitic broth to the inocula, and incubation of 
the inoculated eggs in an atmosphere containing some pro- 
portion of carbon dioxide. 


Use of p-Aminobenzoic Acid. 

It was considered that p-aminobenzoic acid would prob- 
ably be an essential metabolite for Rickettsia tsutsuga- 
mushi, and would be present in the yolk-sac or be capable 
of being synthesized by the organism, but that conceivably 
it might be present or be synthesized in quantities 
inadequate to permit maximum multiplication of the 
organisms. Observation was therefore made of a series 
of eggs injected with an inoculum enriched by this sub- 
stance; five milligrammes per 100 millilitres of inoculum 
were added. Some 200 eggs inoculated with one or other 
of the “Seerangayee” and “Queensland” strains were 
examined during a series of consecutive passages; with 
each batch an equa! number of control eggs was examined. 
No significant increase in the number of rickettsie was 
found in the yolk-sac as compared with that of the control 
egg, and observation was discontinued. 


Addition of Glucose Ascitic Broth. 
A cardinal post-mortem sign in guinea-pigs infected 
intraperitoneally with virus of the “Seerangayee” and 
“Queensland” strains is the presence of a large quantity 





2On one occasion (June 29, 1942) deaths were recorded from 


dilutions exceeding As these findings were open to 
suspicion of experimental error and coujd not be repeated, they 
have been discarded from the table. 
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of ascitic fluid that is highly virulent; smears taken from 
the surface of the peritoneum contain large numbers of 
rickettsie. It has been noted that during the twenty-four 
hours following death of such guinea-pigs there appears 
to be a multiplication of the rickettsiae in the ascitic fluid 
in the body. Again, Anigstein and Amzel (1930) claim to 
have grown variants of Rickettsie prowazcki by the use 
of media containing ascitic fluid, and this fluid was also 
a constituent of the medium on which Anigstein (1933) 
claimed to have obtained cultures of Rickettsia tsutsuga- 
mushi in Malaya. 

A series of eggs was therefore observed for many weeks, 
in which the infected yolk-sac inoculum was suspended in 
glucose ascitic broth, in the hope that an increased yield 
of rickettsiae would ensue. No significant difference was 
found. 


Incubation of Infected Eggs in an Atmosphere of 
Carbon Diozide. 

That an increased carbon dioxide content in the atmos- 
phere promotes the growth of certain bacteria is well 
known. Conditions of growth in ordinary laboratory media 
and in the living chick embryo exposed to increased carbon 
dioxide concentration are, it is realized, far from strictly 
comparable. In particular, in the embryo increased respira- 
tion due to stimulation of the respiratory centre by the 
carbon dioxide would largely compensate for the alteration 
in the constitution of the atmosphere; but it seemed prob- 
able that some degree of increased carbon dioxide concen- 
tration would persist, and possibly enhance the growth of 
rickettsiae within the yolk-sac or on the chorio-allantoic 
membrane, and in view of failure hitherto to obtain 
Rickettsia tsutsugamushi in the egg in numbers approach- 
ing those of Rickettsie prowazcki by the Cox method, 
investigation of the growth-promoting possibilities of 
carbon dioxide was considered to be worth while. 


Inoculated eggs in batches of four or five were placed 
into cubical tins of one litre capacity with tightly fitting 
press-down lids. Measured quantities of carbon dioxide 
from a pressure cylinder were introduced. The lids of 
the tins were sealed with adhesive strapping. 


Since experience has shown that in order to obtain the 
best yield of Rickettsia tsutsugamushi in the yolk-sac 
survival of the embryo for at least seven days is essential, 
preliminary experiments were made to find the maximum 
concentration of carbon dioxide that would permit this. 
The findings were as follows: (i) of six healthy seven 
day embryos placed in an atmosphere of 80% air and 20% 
carbon dioxide, all were dead within twenty-four hours; 
(ii) of seven such embryos placed in an atmosphere of 
15% carbon dioxide and 85% air, two were dead in twenty- 
four hours, three in forty-eight hours, and five in seventy- 
two hours; (iii) of seven week-old embryos placed in an 
atmosphere of 10% carbon dioxide and 90% air, five 
survived for seven days, but only one for eight days. It 
was thus evident that atmospheres containing more than 
10% of carbon dioxide were impracticable; and 10% and 
5% were the two concentrations used throughout the 
subsequent tests. (Dr. R. D. Wright, professor of 
physiology in the University of Melbourne, whom we 
consulted in this matter, was of the opinion that we 
could expect to get approximately 10% and 5% of carbon 
dioxide in the circulation under these conditions.) 


Observations were made on three egg strains, two of 
them newly isolated for the purpose from the “Seeran- 
gayee” strain, one of them the “New Guinea” strain, and 
control batches of eggs maintained in a normal atmosphere 
were observed concurrently. 


The first series of observations were of eggs inoculated 
by the usual intra-yolk-sac technique. The results of seven 
serial weekly passages into large numbers of eggs were 
observed in each of the three strains, but showed no 
appreciable difference in yield of rickettsie between the 
carbon dioxide incubated eggs and the control eggs. 
Titration in mice of two yolk-sacs that gave the usual 
yield of rickettsia, one incubated in an atmosphere con- 
taining carbon dioxide and the other in a normal atmos- 
phere, showed no difference in virulence between them. 








It was thought possible that rickettsie sown onto the 
chorio-allantois by the “dropped-membrane” technique of 
Burnet might be more exposed to the influence of carbon 
dioxide than those inoculated into the yolk-sac. As stated, 
inoculation by this route in a normal atmosphere had 
given poor results. Many batches of eggs thus inoculated 
were incubated in atmospheres containing carbon dioxide; 
but again no enhancement of rickettsial growth ensued. 


Partial Anovia. 

An attempt was made to obtain greater multiplication 
by incubating eggs in an atmosphere consisting of air and 
of inert gas (hydrogen). It was found that embryos 
survived quite well a reduction of oxygen to about 12:5%; 
but no effect on the multiplication of rickettsie was 
observed. 

Miscellaneous. 

The addition of small amounts of salts of some of the 
heavy metals (for example, copper et cetera) to the 
inoculum was without effect. 


Attempts to Obtain Concentrated Suspensions of 
Rickettsie. 

Efforts were made to obtain suspensions of rickettsize 
of a concentration and purity which might be expected to 
give agglutination and complement-fixation reactions with 
immune serum. In spite of repeated attempts with yolk- 
sac membranes and mouse peritoneal washings showing 
maximal infections, it has not so far been possible to 
obtain the rickettsia in sufficient quantities. Other 
workers have shown that it is a relatively simple technical 
matter to produce heavy purified suspensions of rickettsie 
from tissues infected with murine typhus (Cox, 1938) 
and Q fever (Burnet), which can be successfully employed 
in various immunity tests. 


Attempted Active Immunization of Laboratory Animals. 


Various methods of preparing vaccines from yolk-sac 
material were used. Sacs were specially selected for the 
richest yield of rickettsie, as judged by examination of 
smears. The details of préparation, of use and of the 
effect of challenge are as follows. 


Vaccine Experiment I. 

The vaccine was prepared as follows. 

The vaccine consisted of two yolk-sacs, proved by smear 
examinations to be rich in rickettsi#; they were ground 
together in a mortar and a 12:5% suspension was made in 
saline solution containing 0°3% strength formalin and 0:5% 
strength phenol. The suspension was centrifuged in a 50° 
angle centrifuge at 3,500 revolutions per minute for ninety 
minutes. The supernatant fluid was poured off, the sediment 
was resuspended in a volume of saline solution equal to the 
original weight of the pooled yolk-sacs, and phenol and 
formalin were added to give a final concentration of 2:0% 
and 0°3% respectively. This suspension was kept at room 
temperature for seven days, and shaken daily. It was then 
diluted with five volumes of saline solution, kept at 2° to 
4° C. for seven days more, and finally centrifuged at 2,000 
revolutions per minute for twenty minutes. The supernatant 
fluid that constitutes the vaccine was stored at 2° to 4° C. 
and was used two weeks later. 

Guinea-Pigs.—Six guinea-pigs received subcutaneously 
two doses of one millilitre each of the above-mentioned 
vaccine at an interval of seven days; there was no febrile 
reaction to the vaccine. One month after the injection of 
the second dose a test inoculation of one millilitre of a 
1/10,000 dilution of infected ascitic exudate (approximately 
ten to twenty infective doses) from the stock “Seeran- 
gayee” strain was given intraperitoneally. Three control 
guinea-pigs received the same inoculum, and three others 
a similar inoculum of 1/100,000 dilution. 


Control and vaccinated guinea-pigs reacted fully to this 
test dose; no degree of immunity was evident. 


Mice.—The same batch of vaccine was inoculated sub- 
cutaneously into fifty white mice, two doses of 0-25%milli- 
litre being given, spaced at an interval of seven days. 
Three weeks after the second inoculation a test dose of 
0-5 millilitre of ascitic exudate from an infected guinea-pig 
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was injected intraperitoneally in various dilutions into the 
vaccinated and control mice. The results are given in 
Table V. All the dead mice showed the post-mortem signs 
typical of experimental tsutsugamushi. Thus, as in the 
guinea-pig series, no degree of immunity was evident in 
the treated mice. 


TABLE V. 
Test Inoculation of Vaccinated Mice. 


Death Rate and Day of Death." 





| 





Dilution. 


bo a 
Control Mice. 





9/9 (12) 

10/10 (12) 
10/10 (14) 

6/10 (16) 

4/10 (16) | 


5/6 (12) 
5/5 (12) 
5/5 (12) 
3/5 (16) 
1/5 (20) 


10-* 
10-* 
10~* 
10-* 
10-* 





1 The numerator indicates | the number of deaths, the 
denominator the number of mice tested. The figures in 
parentheses show the latest day on which death occurred. 


Vaccine Experiment II. 


The vaccine used for the second experiment was pre- 
pared by an earlier method recommended by Cox (1939, 
1940), found by him to be effective in laboratory animals 
against the virus of spotted fever, and to a lesser degree 
against the viruses of epidemic and endemic typhus. It 
consisted of a 3% suspension of two yolk-sacs that were 
known to be rich in rickettsie; the suspending fluid was 
saline solution, to which had been added phenol and 
formalin to 0-4% and 0-1% concentration respectively. The 
suspension was stored, with daily shaking, at 4° C. for 
seven days. One week later it was spun at 2,000 revolutions 
per minute for twenty minutes. The supernatant fluid 
constituted the vaccine. 


Guinea-Pigs.—Six guinea-pigs received two doses of one 
millilitre each subcutaneously at an interval of ten days; 
there was no febrile reaction to the vaccine. One month 
after the second dose had been given, a similar test 
inoculum to that used in vaccine experiment I was given; 
four control guinea-pigs received the same inoculum. 
Control and vaccinated guinea-pigs reacted fully to the 
test dose; no degree of immunity was evident. 


Mice.—With the same batch of vaccines, fifty mice were 
vaccinated precisely as in vaccine experiment I. A similar 
test was given one month later, The results are given 
in Table VI. 


TaBLE VI. 
Test Inoculation of Vaccinated Mice. 





Death Rate and Day of Death." 





Dilutions. 
Vaccinated 
Mice. Control Mice. 





10-* 7/7 (11-16) 
10-* 8/8 (12-16) 
i0-* 9/9 (14-16) 
10-* 7/9 (13-18) 
1¢0-* 4/9 (16-17) 


5/5 (10-18) 
5/5 (11-15) 








1/5 (19) 





*The mumerator indicates the ber of deaths, the 
denominator the number of mire tested. F in 
parentheses are the earliest and latest day of death. 





Vaccine Experiment III. 


The vaccine used in this experiment was prepared from 
a yolk-sac of the “Seerangayee” strain that gave one of 
the richest yields of Rickettsia tsutsugamushi yet obtained, 
as judged by the smear method, more than 200 organisms 
per field being counted. The suspending fluid was 0-2% 
formolksaline solution, phenol being omitted in view of the 
opinion held by some authorities that its use may cause 
rapid loss of the antigenicity of rickettsial vaccines. A 
12% suspension of the yolk-sac was diluted 1:4 with the 
formol-saline solution, then centrifuged in a 50° angle 





centrifuge at its maximum speed of 3,500 revolutions per 
minute for ninety minutes; the supernatant fluid was 
pipetted off, and the sediment was resuspended in a volume 
of saline solution equal to the original weight of the 
yolk-sac; formalin was added to give a final concentration 
of 0:2%. This suspension was kept at room temperature 
for seven days, and finally spun at 2,000 revolutions per 
minute for twenty minutes. The supernatant fluid con- 
stituted the vaccine. It was inoculated subcutaneously 
into twelve guinea-pigs in two doses of one millilitre each 
at an interval of nine days, and into fifty mice in three 
doses of 0-25 millilitre each at an interval of seven days. 
The usual challenge dose of infected ascitic fluid was given 
one month after the completion of vaccination. The results 
are given in Table VII. 


TABLE VIIA. 
Reaction Rate and Death Rate after Test Inoculation of Vaccinated Guinea-pigs. 





r 


| Vaccinated. 


Test Dose. 
Reacted. 


Controls. 





| Died. Reacted. | Died. 





1 millilitre of ascitic | 
fluid diluted 10~-* | 12/12 8/12 





4/4 | 3/4 





TABLE VIIB. 
Dilutions, Death Rate and Day of Death after Test Inoculation 
of Vaccinated Mice. 





Death Rate and Day of Death. 





Dilutions. 
Vaccinated 
Mice. Control Mice. 





10/10 (10-11) 5/5 (9-11) 
9/9 (11-14) 5/5 (11-13) 
8/8 (12-14) 5/5 (12-14) 
5/10 (14-21) 4/5 (14-33) 
5/10 (16-35) 3/5 (16-33) 











The febrile reactions in two of the twelve guinea-pigs 
was mild, and there was a slightly lower proportion of 
deaths among the mice inoculated with the 10~ and 10° 
dilutions of the challenge dose; but it is evident that, on 
the whole, the vaccine had been ineffective in both guinea- 
pigs and mice, 

Vaccine Experiment IV. 

The preparation of the vaccine used in this experiment 
differed from that of the foregoing. A 3% suspension of 
three yolk-sacs of the “Seerangayee” strain, rich in 
rickettsie, was used. To it was added formalin to a final 
dilution of 0-2%; it was then heated to 55° C. for half an 
hour. This additional procedure was adopted since 
Castaneda and Zia (1933) had by this means demonstrated 
the existence of a rickettsial agglutinogen, called by them 
the “X-factor”, that could not be demonstrated in 
formolized but unheated rickettsie. Although the findings 
of these authors concerning the properties of this 
“X-factor” related only to serology, it was considered by 
us worth while, in view of the failure of earlier procedures, 
to give a trial to a vaccine thus prepared. 


Twelve guinea-pigs received three doses of one millilitre 
each day at intervals of seven days, and 58 mice received 
three doses of 0-25 millilitre each at the same intervals. 


The results are given in Table VIII. 


Vaccine Experiment V. 

In this experiment a trial was given to a vaccine pre 
pared from the spleens and peritoneal washings of white 
mice infected by the intraperitoneal route with the 
“Seerangayee” strain, in view of the large numbers of 
rickettsie found in smears from the spleen and peritoneal 
surface of mice that had died of the experimental disease. 

The spleens from fifteen such mice were ground with 
sand, and the peritoneal washings from each mouse were 
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TABLE VIIIA. 


Reaction Rate and Death Rate after Test Inoculation of 
Vaccinated Guinea-pigs. 





Number that Reacted. 





Vaccinated. | Controls. 





1 millilitre of ascitic 
fluid diluted 10-* 12/12 








TABLE VIIIB. 


Dilutions, Death Rate and Day of Death after Test Inoculation 
of Vaccinated Mice. 





Death Rate and Day of Death. 





Dilutions. 
Vaccinated 


Mice. Control Mice. 





5/5 (9-11) 
5/5 (10-13) 
2/4 (144-15) 
0/5 


0/5 


12/12 (10-13) 
10/12 (12-19) 


| 
12/12 (9-11) | 
2/11 (15-16) | 
0/11 | 





added. After light centrifugation the supernatant fluid 
was so treated as to give a 3% suspension of splenic 
material in a 0:1% concentration of formalin and a 0-4% 
concentration of phenol. 

Ten guinea-pigs and fifty mice were vactinated by the 
subcutaneous route with three doses at intervals of seven 
days, the guinea-pigs with one millilitre each, the mice 
with 0-25 millilitre each. The results are given in Table IX. 


TABLE [Xa.? 
Reaction Rate and Death Rate after Test Inoculation of Vaccinated Guinea-pigs. 





Controls. 


Reacted. | Died. 


Vaccinated. 








1 millilitre of ascitic 
fluid diluted 10~¢ 10/10 | 3/10 2/3 1/3 





1 The results indicate that no immunity had been conferred on guinea-pigs. 


TABLE IXB." 


Dilutions, Death Rate and Day of Death after Test Inoculation 
of Vaccinated Mice. 





Death Rate and Day of Death. 





Dilutions. 
Vaccinated } 
Mice. Control Mice. 





10-2 | 20/10 (10-14) 5/5 (11-14) 
10-* 10/10 (7-16) 5/5 (9-16) 
10-* | 2/10 (8-16) 1/5 (15) 
10-* | 0/10 0/5 

10-* | ofto 0/5 


2 The results indicate that no immunity had been conferred 
on mice. 





Vaccine Experiment VI. 

For the preparation of this vaccine, a number of heavily 
infected yolk-sacs was pooled and ground in 0-2% formol- 
Saline solution to give a 20% suspension, which was then 
purified by extraction with ether after the methods 
described by Dyer and by Craigie and his associates 
(unpublished communications). Mice and guinea-pigs 
were inoculated with this vaccine as in the preceding 
experiment. On challenge in the usual way, no evidence 
of any immunity was obtained. 











Summary. 


1. The successful propagation of Rickettsia tsutsuga- 
mushi in the yolk-sac of the chick embryo is recorded and 
some of the characteristics of the infection are described. 

2. Various artifices used in attempts to enhance the 
growth of this organism in the yolk-sac were unsuccessful. 

3. Attempts to obtain satisfactory active immunization 
of laboratory animals by means of various types of vaccines 
prepared from yolk-sac suspensions failed. 

4. Satisfactory suspensions for complement fixation and 
agglutination with antisera could not be prepared. 
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—_—o——_ 


THIs paper records a survey of bacteriological changes in 
a series of war wounds, in their later stages and under 
penicillin treatment. The survey was undertaken because 
of a previous finding of a high proportion of penicillin- 
resistant strains of staphylococci among cultures from such 
wounds—18 amongst 31 tested (North and Christie, 1945). 
The incidence of such penicillin-resistant staphylococci in 
penicillin-treated wounds has already been confirmed. 
Selbie, Simon and McIntosh (1945) found that of a collec- 
tion of 157 strains of coagulase-positive staphylococci, 9% 
were relatively resistant. In only an occasional instance, 
however, was the resistance as high as in our series. Selbie 
and his co-workers also detected an increase in the resist- 
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ance of the infecting organism during systemic treatment 
with penicillin in four out of 25 cases. Gallardo (1945), 
in a study of 108 strains from traumatic wounds, found 
that 24 (222%) were either naturally resistant to penicillin 
or became penicillin-fast during the course of treatment. 

In our series nearly all these resistant strains were 
noted to come from cases in one hospital ward. It was in 
this ward that the present survey was undertaken. It was 
anticipated that investigation of the biological and sero- 
logical characteristics of the strains isolated might indi- 
cate the manner in which penicillin-resistant staphylococci 
replaced penicillin-sensitive strains. It was also hoped 
to determine what effect the presence of penicillin- 
resistant staphylococci in the wounds had on sterilization 
and healing. 

Clinical Material and Source of _ Bacteriological 
Specimens.—The wounds investigated were all of the 
open, infected type in patients admitted, during a 
period, to one ward of a plastic surgery unit where 
routine treatment of these wounds included the use of 
antiseptics. These were used either to aid rapid spon- 
taneous healing or to cover active surgical procedures, 
many of which would not have been undertaken So soon 
or in such radical fashion prior to the advent of penicillin, 
The majority of the patients had already had penicillin 
therapy, both local and general, for intermittent or con- 
tinuous periods prior to their admission to the plastic 
surgery ward. Many of the patients had received vast 
quantities of penicillin. They came from many different 
hospital sources on the lines of communication. 

The wounds themselves were of two main types. Some 
were superficial or uncomplicated soft tissue wounds highly 
suited to the local use of penicillin, the others were soft 
tissue wounds complicated by bone sepsis or by the 
sequestration process in its various stages. These latter 
were not suited to the local use of penicillin, and for them 
penicillin was used parenterally, chiefly in relation to 
surgical operation ranging from simple sequestrectomies to 
complex bone grafting and soft tissue plastic operations. 
In this latter group penicillin per se was not regarded as 
having any specific effect in reducing healing time, but it 
rendered certain operations feasible and safe at an earlier 
phase in the management of such wounds. 

Routine swabs were taken from all wounds at their 
first inspection on the patients’ admission to the ward, and 
further swabs were taken at least once each week. All 
wounds from which staphylococei were isolated were 
treated with penicillin locally and/or parenterally. Peni- 
cillin was used parenterally chiefly for active, spreading 
sepsis or in relation to surgical operations in the presence 
of sepsis. The technique of ward management and dressing 
routine was conducted essentially in accordance with 
procedures as prescribed by the Medical Research Council. 
The methods used and the staff were unchanged during 
the period of observation. 


Isolation of Staphylococci. 

On arrival at the laboratory, the swabs were moistened 
with sterile physiological saline solution and rubbed over 
the surface of freshly prepared 5% sheep’s blood agar 
plates, which were then incubated overnight. Single 
colonies of hemolytic staphylococci were picked off and 
transferred to two nutrient agar slopes. The growth from 
one slope was used for the immediate routine tests; the 
other was covered with sterile paraffin (Simmons, 1942) 
and used later as the source of material for serological 
typing and, when necessary, fer checking previous findings. 
Occasionally colonies with obvious differences of form, 
pigmentation, or zone of hemolysis were found on the 
same plate, and a colony of each of these was picked off. 
In the event of a completely confluent growth further 
plating was undertaken until single colonies were obtained. 
When a plate containing hemolytic staphylococci was over- 
grown with Bacillus proteus, a suspension of a sample was 
spread on nutrient agar containing phenol (0-:1%) to obtain 
uncontaminated single colonies of staphylococci. 


Investigation of Strains Isolated. 


Tests for hemolysins (a and 8) were made on 5% sheep’s 
blood agar pjates (Christie and North, 1941). 


| 


| 
| 





Tests for coagulase were made with human plasma 
diluted ten times with normal saline solution, readings 
being made after four and eighteen hours. Coagulase. 
negative strains were rejected. 

Fibrinolysin was detected on fibrinogen agar (Christie 
and Wilson, 1941). 

Tests for mouse pathogenicity were made by injecting 
each of five mice weighing 18 to 22 grammes with one 
millilitre of a saline suspension containing 4,000,060,000 
organisms from an overnight agar slope culture (North 
and Christie, 1945). 

Mannitol fermentation was detected in mannitol broth, 
which was examined each day for fourteen days during 
incubation at 37° C. 

Pigment formation was detected by cultivation of the 
organisms on milk agar (Fujita and Yoshioka, 1938), 
and strains of staphylococci were graded as Albus, Aureus |, 
Aureus II, Aureus III, Aureus IV, or Citreus, according 
to the depth and colour of pigment. 

Penicillin sensitivity was estimated by inoculating 10 
millilitre samples of penicillin broth with one drop of an 
overnight broth culture from a fine-tipped Pasteur pipette, 
and examining the tubes for turbidity after twenty-four 
hours’ incubation at 37° C. (North and Christie, 1945). 

Serological typing was carried out by slide agglutination 
(Cowan, 1939; Christie and Keogh, 1940). 

The above mentioned examinations, with the exception 
of the serological typing, were carried out within a few 
days of isolation. No strain was considered to be patho- 
genic unless it produced an appreciable amount of a hemo- 
lysis (Christie, North and Parkin, 1946). All tests except 
the mouse pathogenicity test were carried out on each 
strain. The mouse test was used only on strains of doubtful 
pathogenicity as indicated by their degree of hemolysis, 
or on strains which were either non-agglutinable or auto- 
agglutinable. 

Serological typing of the strains from each patient was 
carried out after swabs ceased to arrive. The whole series 
was then typed at the one time. 

The total number of patients included in the survey was 
59 and from these 328 cultures of hemolytic staphylococci 
were isolated and tested as indicated above. Cases were 
numbered in chronological order and were observed 
bacteriologically for periods ranging from one to twenty- 
two weeks, the average time being six weeks. 


Results. 
Analysis of the results shows that, with regard to 
penicillin-fastness of staphylococci, the cases fall into four 
groups: 
Group A.—Those associated only with penicillin-sensitive 
staphylococci in the wounds: 10 cases (Table I). 

Group B.—Those in which penicillin-resistant staphylococci 
replaced penicillin-sensitive organisms during the 
period observed: 10 cases (Table II). 

Group C.—Those associated only with penicillin-resistant 
staphylococci in the wounds: 35 cases (Table III). 

Group D.—Those in which  penicillin-resistant and 
penicillin-sensitive strains alternated: 4 cases (Table 
IV). 

Total.—59 cases. 

The cases of group A (Table I) were for the most part 
those in which superficial and uncomplicated wounds were 
present—wounds in which rapid healing would naturally 
be expected with correct treatment. Their relative 
sterilization to render the common grafting procedures 
effective was usually easy. This explains the short period 
of infection. 

The cases of groups B, C and D (Tables II, III and IV) 
included those in which the wounds were complicated by 
factors which in themselves would retard healing and 
render any permanent sterilization impracticable. They 
could not be expected to heal even if they were free of 
staphylococci. It was in these cases that staphylococci 
persisted, and that practically all penicillin-resistant 
strains occurred. 

It would seem possible, both from the clinical nature 
of the wounds harbouring penicillin-resistant strains and 
from the fact that the subjects had previously received 
large amounts of penicillin, that these strains represented 
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TABLE I. 


Cases in which only Penicillin-Sensitive Staphylococci were Isolated from Wounds (Group A).* 





Period Duration | 

During of | 
which Wound | Diagnosis : 
Swabs | Clinical Condition. 
were t | 

Received. 


Serological Type | 
and Colour of Result of 
Staphylococci . | Naso-pharyngeal 
Isolated. | Swabbing. 


Progress of 


| | 


Additional Information 
re Penicillin 
Treatment. 





| Multiple burns. 
} 


| Infected eye socket ; 
— infection 
nly 
2 weeks,| 2 days. Hand wound. 


9 weeks. Years. 


1 week. 3 weeks. | Multiple burns. 
| 
1 week, 3 weeks. | Multiple burns. 


2 weeks.| 3 weeks.| Gun-shot wound of 
the han 








4 weeks.| Iday. | Gun-shot wound of | 


| the hand. 
Days. Infection about 


| 
| 
| skeletal pin. 


1 week. 


1 week. | Nil. | Acute abscess in old 
bone wound of leg. 


1 week. 4 weeks. Shoulder wound. 


| 


| 
Patient. 
| 
| 
| 


| Normal healing. Type V, Aureus IV. | No swab taken. 


Plastic operation, un- | Type I, Aureus III. | No swab taken. 
complicated. 


Reotily healed by | Type I, Aureus III. | No swab taken. 


Normal healing. Not agglutinated by | No swab taken. 
type sera I to IX, 
Aureus IV. 

Normal healing. Type VII, Aureus IV.| Type VI, Aureus IV, 
| penicillin-resistant. 


Normal healing. Not agglutinated by | No pathogen. 

type sera I to IX, 

Aureus IV. 

A primary graft was | Type If - IV,/| Type II - IV, 
satisfactory ; finally Aureus II, Aureus II, peni- | 
healed soon after cillin-sensitive. 
dead bone and tendon 
separated. 

Subsided rapidly after | Not agglutinated by | Asin wound, Aureus 
pin was removed. type sera I to IX, III, penicillin - 

Aureus III, sensitive. 

Did well after drainage | Type I- V, Aureus | No swab taken. 
and penicillin treat- IV. 








| ment. 
| Normal healing. Type V, Aureus IV, No pathogen. 


—— penicillin treatment 
only 

No pathogen isolated after 
six weeks; had _ local 
penicillin treatment only. 
Local penicillin treatment 


only. 
Local penicillin treatment 
only. 


Penicillin given intra- 
muscularly before first 
swabs. 

Penicillin given intra- 
muscularly and _ locally 
before admission to hospital. 





No penicillin before first 
swab taken. 


| Has had penicillin intra- 
muscularly. 


Has had penicillin intra- 
muscularly. 








+ Average period of observation for 10 cases, 


8 | 


2-4 weeks. 


TABLE II. 


Cases in which Penicillin-Sensitive followed by Penicillin-Resistant Staphylococci were Isolated from Wounds (Group B).* 





Period Duration 
During of 


Diagnosis : 


which Wound Clinical Progress of 


Swabs Before Condition. 
Received. First 
Swab. 


Serological Type and Colour. 


Results of 
| 
Patient. Penicillin- Penicillin- Swabbing. 
Sensitive Resistant 
Staphylococci. Staphylococci. 


Additional 
Information re 
Similarity or 


Penicillin-Sensitive 
and Penicillin- 
Resistant Strains. 





3 weeks. | 
injury— multiple | 
| small wounds, 


22 weeks. 


even with peni- by type sera I 


| 


Aureus III. | Aureus III. 


healing. Pinch | wound, 


gra. 


| afts 100%. 
13 weeks. | Y " | Ulceration of nose. | Radical operation Type VI-VIII-III, | Type VI-VIII-III, | Lesion invol 
| and 





skin graft, Aureus IV. Aureus IV. | nose, penicil 


uncomplicated. | resistant 


t 
VI-VIII-IIT. 


| 21 weeks. | 7 weeks. Acute finger infec- | Normal progress. | TypelI,AureusIII. | Type VI-VIII-III, No pathogens. 


| tion; direct flap 
| to original wound. 


Aureus III, | 


4 weeks. | Nil. Electric burns of | Residual wound | Type VI-VIII-IlI, | Type VI-VIII-III, No pathogens. 
hand. after primary Aureus IV, Aureus III. | 


excision. Rapid 
healing by graft. 





4 weeks. | Nil. Acid burns of | Progress not in- | Type VI-VIII-III, | Type VI-VIII-III, | No pathogens. 
| thigh. a a by in- Aureus IV. Aureus IV. 
ection. 


| | 
3 to 4] Burns on hand. Normal healing. | Ty V-IX, | Type V-VI-VIII- | No pathogens. 


days. 


ype 
Aureus IV. 1X, Albus. 


| 
| 
| 
Naso-pharyngeal | Otherwise of 
| 


characteristics may be 
change from penicillin- 
sensitive to penicillin- 
resistant. 


Compound hand nav healed by | Type VI-VIII-III, | Type VI-VITI-III, | No swab taken. From comparison of 
graft. 


Chronic leg ulcer. Remained indolent | Not agglutinated | | Type VI-VIII-III, | Penta sensitive, | Serologically penicillin- 

Aureus IV. similar to peni- sensitive and penicillin- 
cillin treatment. 1X, Aureus Iv. : cillin - sensitive resistant strains differ, 
Recurred _ after strain from but otherwise resemble 


one another. 


ved | Although serologically 
lin- the same, other 
ype characteristics differ— 
for example, degree of 
hemolysis. 

Gradual change sero- 
logically and in other 
characteristics. 
Serologically identical, 
but other character- 
istics differ slightly— 
for example, pigment. 
Serologically and other- 
wise identical — 
characters diff ffered 
after subculture from 
under paraffin. 
Differed more in other 
characteristics — for 
example, pigment— 
than serologically. 





6 weeks. | 3 weeks. Multiple caustic | Normal healing. Type VI-VIII-V, | Two strains: Penicillin-sensitive, | Type VI-VILI-V strains 


urns. 


Aureus III. (a)type V1-VIII-V, type I 
Aureus III ; | 
(b) type II-IV, 
Aureus I, 


similar. 


| | 
2 weeks. | Gun-shot woundof| Wound’ closure, | Not agglutinated | Mixed strains | Penicillin-resistant | None of the three peni- 
face involving bone graft e by type sera I serologically _in- differing from cillin-resistant strains 


| bone. 


| Chronic ulcer of Paste operations | Type VI-VIII-III, | Type VI-VIII-III, | No swab taken. 


leg. 


Citreus. 





uncompli- Aureus III. Aureus III 


cated 


cetera uncom- to IX. cluding type I. wound organism | from wounds Te- 
plicated. type VI-VILI- 


III, | sembled the penicillin- 
sensitive strains, 
Similar serologically 
and otherwise. 





* Average period of observation for 10 cases, eight weeks. 
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TABLE III. 
Cases in which only Penicillin-Resistant Staphylococci were Isolated from Wounds (Group C).* 





Diagnosis 
Clinical © Condition. 


| 
| 
| 


Progress of 
Patient. 


| 


Serological Type of 
Penicillin- Resistant 
Staphylococci 
Isolated. 


Colour or Other 
Characteristics 
of St 


Result of 
Naso-pharyngeal 
Swabbing 





44 


45 


46 


47 


49 


51 


52 


54 


55 


56 








2 weeks. 
2 weeks. 
3 weeks. 


10 weeks. 


1 week, 


1 week, 


7 weeks. 


1 week. 


2 weeks. 


1 week, 





4 weeks. 


6 weeks. 
14 weeks. 
5 weeks. 


3 days. 


5 weeks. 


2 weeks. 


8 weeks. 


3 weeks. 


4 weeks. 


9 weeks. 


8 weeks. 


10 weeks. 


Compound hand injury. 


Chronic leg wound. 


Gunshot wound of face, 
multiple plastic pro- 
cedures ; ne grafts. 

Gun-shot wound of 
face involving bone. 


Infected operation 
wound ; pedicle from 


chest. 
Compound jaw injury ; 
abscess. 


Gun- on wound of 
hand 


Unhealed 
stump—arm., 
Gun-shot wound of 
leg—plastic flaps. 
Multiple burns. 


amputation 


Recent burns—arm. 
Gun-shot wound of 
face and jaw; soft 
tissue plastic opera- 
tion and bone graft. 
Multiple shrapnel 
wounds. 
Infected wound — 
er. 
Compound fracture. 
nshot wound of 
‘orearm. 
Gun-shot wound of 
hand, involving bone. 
Compound hand 
wound, 
Infected operation 
wound, back of hand. 


Infected eye socket, 
surface infection only. 


Infected wound, elbow. 
Osteomyelitis of jaw. 


Gun-shot wound of 
face. 
Gunshot-wound of jaw. 
Multiple burns. 
Colossal wounds (burns) 


of legs. 


Multiple 
wound, 


gun-shot 
Gun-shot wound of leg. 


Burns, infected ear. 


Multiple wounds. 


Unhealed amputation 
stump. 


Chronic ulcer, leg. 





Gun-shot wound of leg. | Di 


| 





| . 
| Direct flap, 
plicated. 


Operation wound and 
Plastic wound broke 
down. Subsequent 
healing with hinch 
grafts. Result poor. 
Direct flap, uncom- 


plicated. 

Did well despite infec- 
tion flare-up con- 
trolled by penicillin. 

Secondary suture and 
bone graft, uncom- 

plicated. 

Sebeoquent operations 
uncomplicated. 


Rapidly subsided after 
drainage and _ peni- 
cillin treatment ; 
subsequent plastic 
operation satisfactory. 
ra healed by 


Normal healing after 
sequestrum removed. 
Plastic operation, un- 
complica’ 
Rapid healing by 
graft ; subsequent 
plastic operation 
satisfactory. 

Normal healing. 
Plastic operation and 
bone graft uncom- 
plicated. 


Operation on unhealed 
wound, did well. 

Normal healing after 
tendon slough. 

Normal healing when 
bone sequestration 
complete. 

Normal healing after 
sequestration; sub- 
sequent result 

Rapid healing by graft. 


Subsequent operation, 
including tendon 


grafts, eye ee | 


Infection cleared 
rapidly. 

irect flap after 
sequestration, uncom- 


Peng 
llulitis controlled by 
penicillin. 


Radical operation; did 


subsequent 

ft uncom- 
licated ; a hip sinus 
ealed well. 

Normal healing ; opera- 
tion uncomplicated. 


well ; 
bone’ 


Normal healing ; 
complicated 


, ——* healing. 


un- 
ne 


Sepsis trolled ; 
multiple olka all did 


Operation uncom- 
plicated. 


Direct flap after 
+ ccs did 


Slow healing after 
drainage ; chondritis. 


| ‘Thigh rapidly healed 


by pinch grafts, 


Wound rapidly healed, 
but has chronic skin 
disease 


uncom- 





Type VI-VIII-III. 


Type VI-VIII-III. 
Type VI-VIII-III. 
(a) T IX. 

(0) Type VL VIII-ITI. 
Type VI-VIII-III. 


Type I. 


No 
Tene VE-VULiIt. 
Type II-IV. 

Type VI-VIII-III. 


agglutination, 


Type VI-VIII-III. 
Type VI-VIII-III. 


Type VI-VIII-III. 


(a) T 
») Type Vi- VITI-IIl. 
ype VI- VIII-III. 


Type VI-VIII-IIT. 


Type VI-VIII-V. 
Type VI-VIII-III. 


Type VI-VIII-III. 
Type VI-VII-III. 


Type L. 


(a) Type VI-VIII-III. 
(0) Type VI-VIII-III. 


Type V-VIII. 

Type I. 

Type VI-VIII-III. 
(a) Type I. 

(6) Type VI-VIII-III. 
Type I. 


Type VI-VIII-III. 


Type VI-VIII-III. 


Type VI-VIII-III. 
Type VI-VIII-III. 


, 


Type V-VIII. 





Aureus IV. 
Aureus IV. 
(a) Aureus IV. 
(ob) Aureus IV. 
Aureus IV. 


Aureus IV. 


Albus. 
Aureus IV. 


Aureus II, non- 
fibrinolytic. 


Aureus I 


Aureus IV. 
Aureus IV. 


Aureus IV. 


a) Aureus 
6) Aureus 
Aureus IV. 


IV. 
IV 


Aureus IV. 


IV. 
IV. 


Aureus 


Aureus 


Aureus IV. 


Aureus IV. 


Aureus II. 


(a) Aureus IV. 
(6) Aureus I. 


Aureus IV. 
Aureus II. 
Aureus IV. 
(a) Aureus 
(6) Aureus 
Aureus II. 


Aureus IV. 


Aureus IV. 


Aureus IV. 
Aureus IV. 


Aureus IV. 





Similar 
type 
peatedly. 


penicillin-resistant 
VI-VILI-III re. 


No swab taken. 
Similar _ penicillin-resistant 
type VI-VIII-III —re- 


atedly. 
Similar to (5), penicillin- 
resistant type VI-VIII-III, 


No pathogens. 


No swab taken. 


Similar penicillin-resistant. 
No swab taken. 
No swab taken. 
Different penicillin-resistant 
type V, Albus. 


No swab taken. 
Similar _penicillin-resistant 
type VI-VIII-III. 


No swab taken. 

oy penicillin-sensitive 

Nop pathogens. 

Penicillin-resistant type I 
repeatedly. 

Similar 
type VI- 
Similar __ penicillin-resistant 
‘a VI-VILI-IIL. 

Similar 


type VI- 
No pathogens. 


ic 
so <; _— 
ILI-I1t. 


—_, penicillin-resistant 


Penicillin-resistant similar 
to (b) type VI-VIII-IIL. 


Different penicillin-resistant 
Aureus IV auto-agglutin- 


able. 
Different penicillin-resistant 
type V. 


nicillin-resistant 
V_ auto-agglutin- 


Different 
Aureus 
able. 

No pathogens. 


sy  2=—wo-- 
I, not agglutin- 


—_ 
Different penicillin-resistant 
type I, Aureus II. 


(a) Penicillin- resistant 

similar type VI-VILI-IIL 

(6) Different  aitio-re 
sistant type I, Aureus 

Penicillin-resistant similar 

t VI-VILI-III, Aureus 


: 
Different penicillin-resistan' 


not agglutinable Aureus IV. 
No pathogens. 





1 Average period of observation for 35 cases, six weeks. 





-Tesistant 
II Te- 


enicillin- 
VIII-III, 


sistant 


sensitive 


esistant 


similar 
-IIL. 


esistant 
gglutin- 


esistant 


esistant 
rg lutin- 
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TABLE III.—Continued. 
Cases in which only Penicillin- Resistant Staphylococci | were Tsolated x from Wounds founds (Group C C). —Continued. — 


— 


| 
Wolnd Diagnosis : 
— Clinical Condition. Patient. 
Ts' 


Swab. 


Number. 


Progress of 


| Serological Type of 
} oo 


Tsolated 


Result of 
Naso-pharyngeal 
Swabbing. 


Colour or Other 
Characteristics 
of Strains, 








5 weeks. | Burns to hand. 


sequent 
Infected operation | Penicillin 
wound ; bone graft 
did well after seques- 
tration. 


4 weeks. 


| Rapid healing with 
pinch grafts. Subse- 
—_ plastic opera- | 
tion uncomplicated. 
9 weeks, Guan wound of | Rapid healing but sub- 
oot. | breakdown ; 
chronic bone sepsis. | 
controlled | 
several exacerbations | 
of acute infection. 


a) Aureus II, No swab taken, 


( 
(6) Aureus IV. 





(a) Type I. 
(b) Type VI-VIII-ITI. 


| Type VI-VITI-IIT. | Aureus IV. No swab taken. 


| 
Type VI-VIII-III. Aureus IV. No swab taken. 








Average period of observation for 35 cases, six weeks. 


TABLE IV. 


oy, 
o 





Cases in which Penicillin-Resistant and Penicillin-Sensiti 


Duration 
of 


Progress of 
Patient. 


Diagnosis : 
Clinical 
Condition. 


Wounds 


Case 
Number. 


Characteristics of Staphylococci 
Isolated from Wounds, 


Penicillin- 
Sensitive. 


phyli i were Alternately Isolated from Wounds (Group D).* 


Further Information 
re Sequence of 
Penicillin-Resistant 
and Penicillin- 
Sensitive Strains 
Isolated. 


Result of 
Naso-pharyngeal 
Swabbing. 


Penicillin- 
Resistant. 
| 





Gun-shot wound | Local plastic | 
of face involving | operations in- 
bone. | cluding 
grafts, all 
complicated. 


Wound breakdown 
sequestra- 
bad result. | 


Unhealed amputa- 
tion stump, leg. and 
tion ; 


20 weeks, | 6 weeks. 


| 
| 
| | 
Gun-shot wound Normal healing. 
of hand, also eye. 


3 weeks. | 4 weeks, 


Slow healing ; 
subsequent opera- | 
tion wound broke | 
down with sepsis. 


3 weeks. | 8 weeks. | Wound in thigh. 


T Il, Aureus 
iv: 


Type I, Aureus IV. 


| Type VI-VIII-IV, 
| Aureus IV from 
eye socket. 


| Type VI-VIII-IIT, 
Aureus IV. 


| (a) iyPe VI- | ese enti | Swabs received from 
VIII-III, Aureus similar (a)| 4445 to  20.8.45; 

| IL type VI- Vill- Iil.| penicillin - sensitive 

| (>) T VI- | | type II last isolated 
ht -III, Aureus | pam —w 


type 
| vi it first swab, 
and again twice after 
A penicillin- 
type VI- 
was con- 
| sistantly isolated from 


nose. 

Swabs received from 
17.5.45 to 4.10.45; 
penicillin - resistant 
t I at first swab, 
then on 21.6.45 and 
28.6.45 nicillin- 
sensitive, followed by 
penicillin-resistant on 
= subsequent swab- 


Type I, Aureus IV. | Penicillin-resistant, 
| various, including 


ty II and 
VI-VIII-III. 


ings. 
Penicillin-sensitive type 
VI-VILI-IV following 
peni — - resistant 
I in eye socket. 
Penicillin -_ resistant 
type VI-VIII-III only 


| | jin 
No swab taken. A 
strain 
| from the 
received. 


@ Type I, Aureus | No pathogens. 





| ONE ome 


| 
| 


nd. 
penicillin-sensitive 
was isolated 


| Type VI- “ViII- -III, 
last swab 


Aureus 


} 


| 





| 


8 yao period of observation for four cases, 11-5 weeks. 

the residuum of organisms in wounds by their very nature 
incapable of complete sterilization, in which the sensitive 
strains were previously eliminated by penicillin treatment. 
This possibility will be discussed later. 

There .was nothing to suggest that the presence of these 
penicillin-resistant strains in any way retarded the clinical 
progress of the wounds. Their healing was not a primary 
function of antiseptic treatment or absolute baeteriological 
sterilization. They were healed only after natural pro- 
cesses or time-accepted surgical methods ultimately 
brought them into the category of simple, uncomplicated 
wounds, when they were rapidly healed, as were the wounds 
in group A, whether they harboured senna 
staphylococci or not. 

In the attempt to decide whether or not ‘all the strains 
in one series originated from the strain first isolated, the 
biochemical tests were found to be of limited value only, 
as most of the 328 strains were strongly hemolytic, deeply 
pigmented and fibrinolytic. When successively isolated 
strains from a patient were found to be indistinguishable 
biochemically and serologically, it was assumed that they 


| 





were descendants of the strain first isolated. When some 
unusual biochemical characteristic was found to be 
associated with strains of one serological type, this assump- 
tion was strengthened. In successive strains isolated from 
two patients, one series of which consisted of strongly 
hemolytic albus strains and the other of non-fibrinolytic 
strains, the biochemical characteristics might have been 
of value in deciding the origin of penicillin-resistant 
strains. However, both series belonged to group C. The 
laboratory findings in the series from the latter case 
(Case 19, Table III) are shown in Table V. 

There is a statistically significant difference between the 
distribution of serological types encountered in the wounds 
of group A patients and those in groups B, C and D. The 
data are summarized in Table VI. In cases of group A, 
type VI-VIII-III organisms were not found in any of the 
wounds, whilst in cases of the other three groups they 
occurred frequently. 

For the purpose of presentation of results, all strains 
that were definitely agglutinated by type VI and by type 
VIII serum, together with a smaller number that were in 
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TABLE V. 
Characteristics of Staphylococci Isolated from Gun-shot Wound in Case 19, Group C. 





Identification } 
Number of Date of Type of 
Strain. Isolation. Hemolysis 


Coagulase. | Fibrinolysis. | Mannitol Fer- Pigment. Resistance to 


Time for 
mentation. Penicillin. 





13.5.45 | « (B) Positive. 
17.545 | a (B) Positive. 
28.6.45 « (B) Positive. 
5.7.45 | a(B) | Positive. 
19.7.45 | a (8) Positive. 
2.8.45 | a (8) | Positive. 


| 
| 
| 


1 day. 10 units, 
1 day. | 10 units. 
1 day. | 10 units, 
1 day. 10 units. 
1 day. 10 units. 
1 day. 10 units. 

















Distribution of Staphylococci according to Serological Type amongst the Different Groups of Cases. 





| | 


| Number of Strains in Serological Types. Total Number ases in 


| Number of | Statistical 
Cc i Signifi 
of Strains Each Group 





Number 
of 


Group of Cases. ° | 
Cases. ae 





in Group. in which 


VI-VIII-III. Others. ae 
VI-VIII-IiT 





P.S.2 | PLR. | P.S. 


Found in 
P.S. | P.R. | P.S. KR. .S. | P.R. | Total.;| Wound. 





Group A: Cases in which only 
nicillin-sensitive strains were 
solated from wounds—Table I. 
Group B: Cases in which peni- 
cillin-sensitive strains followed 
by penicillin-resistant strains 
were isolated from wounds— | 
Table II. 


Group C: Cases in which only | 
nicillin-resistant strains were 
oe from wounds—Table | 
Group D: Cases in which a 
mixture of penicillin-resistant | 
and penicillin-sensitive strains 
were isolated from wounds— 
Table IV. 














0/10 


5/10 (P.S. 
strains) 
7/10 (P.R. 
strains) 

7/10 (total| Highly 
cases) significant. 

26/35 Highly 

significant. 

1/4 (P.S. | Not sufficient 
strains, data. 

3/4 (P.R. 


strains) 
3/4 (Total 
cases) 





























+ P.8. = penicillin-sensitive ; P.R. = penicillin-resistant. 


addition agglutinated by type III serum—usually a minor 
agglutination—are regarded as belonging to type VI-VIII- 
III. A protocol giving the results of serological typing of 
strains from a characteristic case (Case 52, group C, 
Table III) is shown in Table VII. 


A few cases were encountered early in which strains 
were isolated that were agglutinated only with type III 
and type VI serum. When these strains were retested later 
with freshly absorbed sera, they could not be separated 
from type VI-VIII-III and are included in it. With regard 
to other characteristics, most type VI-VIII-III strains 
closely resembled one another. They all, with but two 
exceptions (Case 2, Table IV, and Case 43, Table III), 
produced a deep golden pigment. In the two exceptions 
weakly pigmented strains were isolated from the wounds 
and naso-pharyngeal swabs; but the usual deeply pig- 
mented type VI-VIII-III organisms were also isolated 
from the wounds of both patients. 


In addition to the type VI-VIII-III strains shown in 
Table VI, there were three cases (Tables III and IV) in 
which strains giving major agglutination with type VI or 
type VIII serum were also agglutinated by type V serum 
(two cases) or by type IV serum (one case). In other 
characteristics they resembled the type VI-VIII-III strains. 


Type I strains were isolated from the wounds of thirteen 
patients and were distributed ameng all groups of cases 
(Tables I, II, III and IV). They differed considerably 
from one another in degree of agglutinability and in other 
characteristics, particularly pigmentation. Type II strains, 
some with minor agglutination with type IV serum, were 
the only others found sufficiently frequently to warrant 
separate classification. They were found in four wounds 


(one in each group) and comprised both penicillin- 
sensitive and penicillin-resistant strains. 


Routine nose and throat swabbing was not carried out 
during the whole period of the investigation. Table VIII 
contains a summary of the results obtained amongst those 
patients recorded as having had nose and throat swabs 
examined. Of the thirty patients from the noses or 
throats of whom pathogenic staphylococci were isolated, 
in seventeen the organisms resembled those in the wounds. 
Thirteen of the strains isolated from the nose or throat 
belonged to type VI-VIII-III, but in two cases corresponding 
organisms were not isolated from the wound. None of 
the type VI-VIII-III strains came from group A patients 
(Table I). The strains from the naso-pharynx of the 
patients that differed from those in the wounds were made 
up as shown in Table IX. 


Only on one occasion were swabs taken from the noses 
and throats of the medical and nursing staffs of the wards. 
Routine examination of the staphylococci isolated revealed 
no penicillin-resistant pathogenic strains. Serological 
typing was not carried out. 


All the sensitive strains closely resembled the standard 
strain “F.D.A. 209” with regard to their penicillin- 
sensitivity, whilst the penicillin-resistant strains were 
mostly inhibited by from five to twenty units of penicillin 
per millilitre. This confirms our previous experience 
(North and Christie, 1945). Even in those cases (group 
B, Table II) in which penicillin-resistant replaced 
penicillin-sensitive staphylococci during the period of 
observation, the change was sudden, and strains of inter- 
mediate sensitivity were not found. In one case (Case 25, 
Table II), already reported by North and Christie (1946), 
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TABLE VIL. 
Protocol of the Results of Serological Typing by Slide Agglutination of Strains Isolated from a Patient (Case 52) with Burns and Infected Ear. 





Serum Types. 
Identification Other 
Characteristics 


Number of 
Strai a . V. of Interest. 








Aureus II, peni- 


| 
- 
1 
| 
| 
I 
| 












































Throat. 
cillin-resistant. 
Nose. = - = _ +4) ~ 4 = 
Shoulder. - - ~ _ + _ + ox 
Right hand. - - - _ +3 - + -: All Aureus IV 
Right arm. _ = _ - + - + - strains are similar 
Ear, - - - - + - + - with regard to 
ote = - -- + - + - > hemolysis. All 
- - - - + - + - are penicillin- 
- - - - = - = - resistant. 
arm - > - > Hi > ‘: 
(Control.) ++ + - - = = +- - 
a “4.44” =< complete agglutination; “++” = heavy agglutination; “+” = definite agglutination seen with naked eye; “+” = lutination con- 
ames firmed with magnifying lens; “+—" = slight agglutination. 4 _ 
sttond 
—, TaBiE VIII. 
ruin Relation between Staphylococci Found in Nose and Throat Swabs and Staphylococci Found in Wounds. 
rains 
vith - Number in which | Number in which | Number in which 
up A. Number of Cases Pathogenic Staphylococci Pathogens in 
in which Nose Nose or Throat 


Staphylococci from Nose or 
were Found in Throat Re- 


and Throat were of 
sembled those |Type VI-VIII-III. 


Group of Casts. 
, Swabs were Nose or 


Examined. Throat. 


in Wound, 





Group A: Cases in which oy 2 + a? — 
sensitive strains were from 


One of the pathogens from nose and 
throat agglutinated with t; VI 


wounds—Table I. — 5 only. It was penicillin- 
resistant. 
- Group B: Cases in which penicillin-sensitive Both type VI-VIII-III strains were 
‘ strains followed by _ penicillin-resistant penicillin-resistant. 
cant. strains were isolated from wo 


sufficient 


icillin- 


Table II. 

Group C: Cases in which only penicillin- 
resistant strains were isolated from 
wounds—Table = 

Group D: Cases in which a mixture of 
penicillin-resistant and penieilibn-conaitive 
strains were isolated from woun 
Table IV. 


All nine type VI-VIII-III strains 
from nose or throat were penicillin- 
resistant. 

Both bt ad VI-VIII-III strains were 

St) type oe a In one case only 

I strains were isolated from 

Soul's and type VI-VIII-III from 
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penicillin-resistant staphylococci produced in vivo or occur- 
ring naturally develop a penicillin inactivator or penicil- 
linase. By increasing the size of the inoculum we have 
been able to obtain growth with such a strain in broth 
containing as much as 400 units of penicillin per millilitre 
without changing the characteristics of the organism in 
When tested later by the usual technique, a 


made Total 13 oe ane 
Ka subculture from the penicillin broth was found to behave 

— as the parent culture did, both showing inhibition of 
yards. there was a change within eight days from resistance to growth by ten units of penicillin per millilitre. 
ealed 0-06 unit of penicillin per millilitre to resistance to 2-5 Anderson (1946) has further shown, by serially 
gical units per millilitre. Again, in cases associated with the | diminishing the inoculum, that these “in-vivo resistants” 

presence of penicillin-fast staphylococci for a period of five | are really little more tolerant to penicillin than the 
—_ months or more (Tables III and IV), staphylococci isolated | typically penicillin-sensitive strains. They are not in 
‘illin- from final swabs were not more highly resistant than those | themselves penicillin-fast, but elaborate a _penicillinase 
pono isolated at the beginning, despite the fact that the patients | which destroys penicillin. It has already been pointed out 
oillin had been treated in some instances with large amounts of | (North and Christie, 1946) that resistant staphylococci 
ience penicillin in the intervening period. developed in vitro are actually tolerant to penicillin with- 
aaa out producing a penicillinase to destroy it. 
laced Discussion. Laboratory findings, together with the clinical experience 
i of As has already been emphasized, the healing of wounds of the present series of cases, suggest that if conditions 
nter- infected by staphylococci has been found to depend rather | are such that penicillinase-producing staphylococci cannot 
e 25, on the nature of the wound than on the reaction of the accumulate and produce an abundance of penicillinase, 


946), 


infecting strains to penicillin as determined by in-vitro 


penicillin, if freely administered, should prove efficacious 





50 THE MEDICAL JOURNAL OF AUSTRALIA. 


JuLty 13, 1946. 





in treatment. This implies that all the infected area is 
open to access by penicillin either locally or by the 
vascular system. There must be free surgical drainage 
and no necrotic tissue mass which would harbour the 
accumulation of penicillinase-producing staphylococci. Our 
findings help to explain the common experience of surgeons, 
that in the case of staphylococcal infection penicillin 
therapy can never replace and must be combined with 
orthodox surgical methods if effective results are to be 
obtained. 

It has been shown, however, that mice injected intra- 
peritoneally with a certainly fatal dose of penicillinase- 
producing staphylococci were not protected against death 
by large doses of penicillin, whilst other animals similarly 
injected with a penicillin-sensitive strain were saved 
(North and Christie, 1946). In view of this and similar 
observations it would be unwise to conceive that in no 
circumstances would the presence of penicillin-fast strains 
in lesions infected by staphylococci adversely affect the 
response to penicillin therapy. 

At the commencement of observation, in only 20 out of 
59 cases were penicillin-sensitive strains isolated from the 
wounds. In nearly all the remainder penicillin had been 
administered both parenterally and locally in forward 
areas and along the lines of communication. This would 
account for the high proportion of cases in which 
penicillin-resistant organisms were present at the incep- 
tion of our observations. 

Amongst the cases in group B in which a change from 
penicillin-sensitive to penicillin-resistant staphylococci was 
found, cultures consisted of either definitely penicillin- 
sensitive or penicillin-resistant organisms. Indefinite 
sensitivity or resistance to penicillin, suggesting an inter- 
mediate stage of transition from one state to the other, was 
never observed. On the laboratory data we have accumu- 
lated from the cases shown in Table II, there is little 
apart from the results of serological typing to suggest that 
penicillin-sensitive strains produce penicillinase-forming 
variants (that is, “in-vivo resistants’’) during penicillin 
therapy. 

Alternatve hypotheses to the penicillinase-producing 
variant proposition include the following: (i) elimination 
by intensive penicillin therapy of all but preexisting 
penicillin-resistant staphylococci from the wounds; (ii) 
contamination of the wounds from self-infection, cross- 
infection or infection from the surroundings by 
penicillinase-producing organisms. 

There are serious objections to the acceptance of the 
first of these alternatives. If such penicillinase-producing 
strains were present from the beginning in any ‘lesion 
infected by staphylococci, it is reasonable to assume that 
they would sometimes be isolated from lesions not treated 
by penicillin. Three hundred and ninety-six strains, of 
which 281 were coagulase-positive, collected prior to the 
institution of penicillin therapy, were examined for the 
production of penicillinase (Anderson, 1946). The only 
penicillinase producers found amongst them were a few 
non-pathogens. Further, our experience during the present 
investigation leads us to believe that penicillin-sensitive 
and penicillin-resistant staphylococci do not occur together 
in lesions. For a time we used penicillin blood agar as 
well as blood agar without penicillin for the isolation of 
strains. We obtained either the same amount of staphy- 
lococcal growth on the penicillin and non-penicillin plates, 
or growth on the latter with none in the presence of 
penicillin. 

The objections just considered also apply to the pos- 
sibility that added infection from sources outside the 
wound may account for the presence of penicillinase- 
producing staphylococci. There is, however, other evidence 
against such causes. 

Miles et alii (1944) report that 40% to 50% of over 
1,000 normal adults were carriers of Staphylococcus aureus 
in the anterior nares, and 10% to 20% of them carried 
this organism on the skin of the wrist. They regard both 
nasal and skin staphylococci as important in wound infec- 
tion, and express the opinion that opportunities for self- 
infection by a wounded nasal carrier and cross-infection 
from carriers among hospital personnel occur frequently, 





but that it is likely that such a transfer can be prevented 
by relatively simple means. 

The preponderance of type VI-VIII-III strains found by 
us in both wounds and naso-pharynx of patients of groups 
B, C and D, is strong evidence of cross-infection. However, 
there are factors that make this supposition less probable 
than it would at first sight appear to be. 

Strict precautions against cross-infection and _ self- 
infection were observed in the wards from which the 
specimens came. The absence of any penicillin-resistant 
pathogenic staphylococci in naso-pharyngeal swabs from 
the staff (although the staffs were tested on only one 
occasion) suggests that cross-infection from patients to 
potential carriers was at least rare. It may be assumed 
that carriage of infection in the opposite direction (staff 
to patient) was also unusual. In most cases infection 
with these strains was already present when the patients 
arrived in hospital. Patients came from different forward 
areas and passed through different medical establishments 
en route to the base, and it seems that cross-infection 
from medical personnel would result in a mixture of 
serological types in the wounds. The same remarks would 
apply to possible contaminants from the air and also to 
self-infection. However, patients harbouring more than 
one serological type of staphylococcus in wounds were 
rare. 

Our small series of ten cases (Table I), in which only 
penicillin-sensitive organisms were isolated from _ the 
wounds, includes patients with a fairly representative 
collection of serological types. The only resistant strain 
found in the nasopharyngeal swabs belonged to type VI 
(Case 20), and the patient had previously had penicillin . 
by the intramuscular route. 

Christie and Keogh (1940) found that of 57 strains of 
pathogenic staphylococci isolated in cases of osteomyelitis, 
blood infection and furuncles in Melbourne, only six 
gave major agglutination with any of the type sera III, 
VI or VIII, whilst of thirty strains from the nose, throat 
or sputum, six belonged to type III. 

Whilst some type I and type II strains were obtained 
from patients in group B, C and D, the majority of the 
remainder belonged to type VI-VIII-III. It may be that 
a miscellaneous group of staphylococci, including many 
that are difficult to classify serologically, have their anti- 
genic components altered under the influence of penicillin 
in the living body in such a way that they tend to be 
agglutinated by type VI and VIII serum. 

This hypothesis finds some support in a laboratory 
animal experiment. An attempt was being made to produce 
variants, resistant in vivo, in mice which, after subcutaneous 
infection, received three daily intraperitoneal injections 
of penicillin. Penicillin-resistant variants did not develop, 
but there was a serologcal change from a type II organism 
to type VI-VIII-III in the later cultures made on succeeding 
days from aspirated material. A check on the connexion 
between strains that resemble one another serologically 
and in other characteristics by the more recent phage- 
typing technique, (Fisk, 1942; Wilson and Atkinson, 1945) 
should help to elucidate the matter. 

As has already been pointed out, there is little to confirm 
the supposition that the presence of penicillin-fast staphy- 
lococci in war wounds is simply due to their being present 
from the commencement of infection and subsequently 
being unmasked by the elimination of the penicillin- 
sensitive organisms by penicillin therapy. The same 
difficulties and others also discussed make the acceptance 
of self-infection and cross-infection appear unlikely as a 
frequent cause. Any satisfactory explanation must take 
into account the statistically significant different distribu- 
tion of serological types among the penicillin-sensitive 
strains from group B patients as compared with the 
serological types found in strains from those in group A. 
It is possible that the influence of penicillin therapy 
in the human body may account for this change in 
antigenicity. 

From what is known of bacterial variation, it seems 
possible that a few individual bacteria may have the 
tendency to produce a penicillin-destroying enzyme, and 
that under the stimulation of penicillin this tendency may 
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become accentuated.t Such a phenomenon is well known 
amongst the Salmonellas and dysentery bacilli, strains 
of which may be accustomed to ferment some particular 
carbohydrate, though at first they show no tendency to do so. 
One difficulty in accepting any of the possible explana- 
tions offered is our inability to isolate intermediate stages 
between penicillin-sensitive and penicillin-fast strains. 

It would seem certain, however, that, whilst penicillinase- 
producing strains, particularly non-pathogenic strains, 
comatianen occur independently of penicillin therapy, the 
bulk of pathogenic penicillinase-forming strains are found 
only in patients during or after intensive penicillin therapy. 

Whilst we are awaiting further evidence, confirmatory 
or otherwise, it is suggested that the stimulation by 
penicillin to change potential penicillinase-producing 
staphylococci into actual penicillinase-producing variants 

offers the most satisfactory explanation. 


Summary and Conclusions. 

1. The bacteriological changes in war wounds infected 
with Staphylococcus pyogenes and treated with penicillin 
have been observed in 59 cases for periods up to five 
months. 

2. Individual wounds were usually found to harbour 
staphylococci biochemically and _ serologically identical 
during the period of observation. 

3. After prolonged penicillin therapy, the staphylococci 
recovered from the wound as judged by tests in vitro 
were almost invariably found to be penicillin-resistant. 

4. Such penicillin-resistance was not found to affect the 
clinical response to penicillin. This depended on the 
nature of the wound and not on the penicillin-resistance 
of the infecting staphylococci as judged by tests in vitro. 

5. Possible explanations of the phenomena observed are 
discussed. 
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THE CARE OF PATIENTS WITH SEVERE 
ASTHMATIC ATTACKS. 


By CHARLES SUTHERLAND, 


Honorary Physician to the Asthma Clinic, 
Alfred Hospital, Melbourne. 


A mavority of asthmatic patients fortunately suffer only 
from mild, intermittent attacks, which are easily controlled 
by such remedies as adrenaline (by injection or inhala- 
tion), ephedrine, and iodides combined sometimes with 
antispasmodics such as lobelia and belladonna. It is when 
attacks are frequent, severe and unresponsive to the usual 
remedies (so-called status asthmaticus) that considerable 
skill is necessary in giving relief. In some cases attacks 
persist for days or even weeks, and the patient is reduced 
to a pitiful state of exhaustion. In a few death occurs 
either from complications such as bronchopneumonia or 
even from uncomplicated asthma; but the vast majority of 
patients struggle through and _ survive, provided no 
morphine is given. 

Treatment is aimed firstly at stopping the acute attack 
and secondly at preventing future attacks. Here the 
management of the acute attack only will be considered. 
Treatment tends to be effective, of course, in proportion to 
the completeness of our knowledge of the mechanism and 
causes of the attack. 


Types of Asthma. 

It is helpful to classify asthma into types according to 
the causes which precipitate attacks. 

1. The “extrinsic” type. In these cases air-borne dusts 
and pollens to which the patient is hypersensitive or 
allergic precipitate atacks, and these subjects are free of 
attacks in certain seasons or in certain localities. 

2. The “intrinsic” type. In these cases the precipitating 
cause of attacks is inside the patient (sinus disease, endo- 
crine disorders, chronic bronchitis, dyspepsia and metabolic 
disorders). 

3. The food sensitivity’ type. In these cases attacks occur 
only after the ingestion of certain foods or drugs (such as 
aspirin). 

About 80% of all cases are of the extrinsic type, and 
intrinsic and food and drug sensitivity types constitute 
the remainder. But in all asthmatic patients there is an 
abnormal responsiveness to any stimuli, whether they are 
physical, chemical or psychological. This undue responsive- 
ness is probably the main feature of “diathesis” or “con- 
stitutional make-up”. 

Patients with uncomplicated allergy (so-called “extrinsic” 
asthma) seldom give much anxiety unless they have been 
grossly exposed to their allergens, and then removal to a 
clean atmosphere (for example, by admission to hospital) 
promptly terminates the attack. It is the patients with the 
“intrinsic” type of asthma who present such a problem, as 
the precipitating causes of the attacks exist within the 
patient and sometimes operate more or less persistently. 
In many of these cases disease of the nasal sinuses (poly- 
poid degeneration or chronic infection) is an obvious 
factor, but in others the causes are more obscure and the 
treatment is correspondingly ineffective, since it is based 
largely on empirical measures and guesswork. The most 
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difficult cases of all are those in which intolerance of 
aspirin is associated with chronic disease of the sinuses. 
In very few of these can we do more than give symptomatic 
relief. 

Patients who have had asthma from youth have generally 
become adapted to their malady and can cope fairly easily 
with the recurring bouts, and even if the attacks grow 
worse with advancing years, most of them survive into old 
age. On the other hand, when attacks occur for the first 
time in persons of fifty years or more, efficient adaptation 
is almost impossible, and if the attacks are severe the 
patient is likely to collapse owing to the unusual exertion. 
It is as if a sedentary person suddenly took up some 
strenuous sport when his physical powers were commencing 
to decline. Almost all of these cases are of the “intrinsic” 
type and allergy is seldom a major factor. 

Lung ventilation is diminished in asthma by bronchiolar 
spasm, by swelling of the mucous membranes, by plugs of 
mucus in the bronchi, by emphysema, and by peribronchial 
infiltration, loss of elasticity and narrowing of the tubes, 
which are present more or less permanently in many 
chronic cases. These factors combine to produce a con- 
dition in which the patient is desperately short of breath 
and sits propped up in a bed or in a chair for days or 
weeks at a time, and it is in these cases that one must 
assemble the few useful remedies and use them with 
maximum efficiency. Among the most effective remedies 
are adrenaline, “Aminophylline”, aspirin, cocaine, iodides 
and oxygen, and, in certain cases, purgation, venesection 
and anesthesia, as well as sulphonamides, penicillin and 
organic arsenicals, have their uses. 


Treatment. 

Before treatment is decided on, every possible means 
must be taken to define the factors leading to the attack, 
to assess their relative importance and to deal with them. 
Results will be poor if adrenaline is poured into a dust- 
sensitive patient who is allowed to remain in a dusty bed- 
room, or if a child, sensitive to foods or to products of 
intestinal fermentation, is allowed to remain with a full 
bowel. 

Adrenaline. 


Mild attacks of asthma are generally relieved for several 
hours by the subcutaneous injection of three to five minims 
of adrenaline (1 in 1,000 solution). Some patients require 
more, and those who have used adrenaline for years may 
need seven to ten minims or more every twenty to thirty 
minutes before an attack is controlled. The intelligent 
patient can usually give useful guidance about “how much” 
or “how often”. One should aim at using the smallest 
dose which will give complete relief for a few hours, and 
for the average adult with a moderately severe attack ten 
minims (0-6 millilitre) is usually adequate. But it must 
be realized that the optimum dose for any one patient 
must be found by experiment. 

Severe asthma may persist for days, and if effective 
measures are not taken to relieve the bronchiolar spasm, 
further mechanical complications, such as congestion in the 
lung, ensue, adrenaline becomes less effective and the 
patient becomes dangerously exhausted. A few adequate 
doses early in an attack are much more helpful than much 
larger doses later on. 

When one realizes that one is dealing with a stubborn 
attack in an adult, it is as well to fill a two-millilitre 
syringe with adrenaline (1: 1,000 solution), and after con- 
sulting the patient, if he is an intelligent “old hand”, 
inject a suitable dose (say ten minims), then place the 
syringe horizontally in a sterile test tube beside the bed 
and wait ten minutes. If there is no sign of relief give 
another ten minims and repeat the dose every fifteen or 
twenty minutes until the attack is controlled. Overdosage 
is indicated by pallor, tremor and tachycardia and a feeling 
of general discomfort, and of course these symptoms are 
indications not to give more for an hour or so. Tremor is 
perhaps the most reliable sign and is best elicited by 
balancing a sheet of notepaper on the patient’s outstretched 
hand. The patient’s condition is indeed serious if. these 
signs of intolerance appear before the bronchiolar spasm 
is relieved. ; 





It is at this stage that morphine is so dangerous, and if 
it is given before the spasm is controlled there is great 
danger that the patient will cease to struggle and will 
lapse into unconsciousness from which he does not recover. 
Given early in an attack to a vigorous patient a small dose 
is not quite so dangerous; but those who see large numbers 
of severely asthmatic patients are unanimous in empha- 
sizing the dangers of sedatives of this type. 

Once spasm has been controlled to a certain extent one 
should see that it is not allowed to return, and the optimum 
dose should be injected as often as necessary immediateiy 
any hint of an increase in wheezing is heard. A good plan 
is to leave a stethoscope with the patient and the attending 
nurse can soon recognize the prolonged expiratory wheeze 
which indicates the return of bronchiolar spasm. Some 
physicians leave the needle in one spot and inject one 
minim of adrenaline per minute. The disadvantage is that 
intense constriction of blood vessels occurs at the site of 
injection and little absorption takes place after the first 
few minutes. 

Care must be taken not to inject adrenaline into a vein. 
Select an area where large veins do not occur, and look 
carefully so that small veins also are avoided. After 
inserting the needle, pull back on the plunger. If blood 
appears in the syringe, withdraw the needle and try 
another spot. If the patient is in his own home he should 
be taught how to inject adrenaline (into his thigh), as in 
many attacks repeated small doses will be necessary. 

Adrenaline may also be used by inhalation, but a 1 : 100 
or even 1:10 solution may be necessary. A spray or 
nebulizer is unsuitable, and only a specially designed glass 
vaporizer giving a very fine mist must be used. Some 
vaporizers are badly made or the jets become blocked, so 
that if the patient gets no relief these mechanical defects 
must be thought of. Great care must be taken not to 
inject these strong solutions of adrenaline subcutaneously 
in error. 

It sometimes happens that patients who have had 
frequent injections of adrenaline become temporarily 
intolerant, so that further doses make them worse. In such 
cases it is better to stop using adrenaline for twelve or 
twenty-four hours and to rely for a while on other remedies, 
especially “Aminophylline” and oxygen. As a rule it will 
be found, after a spell of twenty-four hours, that the 
adrenaline is again beneficial. 

A patient can be overdosed with adrenaline; but by far 
the commonest error is for doses to be too small and too 
infrequent. It is bad technique to order a fixed dose of 
adrenaline at fixed intervals; find the optimum dose and 
inject it as often as necessary. This may mean an 
injection every hour or oftener. A patient should not be 
allowed to remain wheezing or obviously short of breath 
unless signs of intolerance of adrenaline have appeared. 

The absorption of adrenaline is prolonged when it is 
administered in an oily medium, such as peanut oil, and it 
is sometimes more convenient to give it in this slowly 
acting form, especially at bedtime, to ensure an undisturbed 
night. 

“Aminophylline.” 

“Aminophylline” (also called “Cardophyllin” or “Euphyl- 
lin”) is a mixture of theophylline with ethylene diamine. 
It is said to cause lowering of venous and intrathecal 
pressure, dilatation of the coronary arteries, stimulation 
of respiration, an increase in the volume of blood flowing 
through the lungs, and bronchial relaxation. It was 
originally given intravenously, but most authorities now 
prefer to give it rectally. Barach recommends injecting 
0-6 gramme (0-5 gramme for small patients and 0-7 
gramme for large patients) dissolved in 20 millilitres of 
warm water into the rectum through a soft rubber catheter, 
and this dose should be given twice a day for five days 
and then once at night for three weeks, so that prolonged 
relaxation is established. The attack may subside after 
the first few doses, but the full course should be given in 
order to produce a lasting effect. When the drug is given 
intravenously, 0-48 gramme is dissolved in 20 millilitres 
of 10% glucose solution and injected slowly, at least eight 
minutes being taken. “Aminophylline” is an irritant and 
must not be given intramuscularly. 
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Oxygen. 


In the administration of oxygen, linen tents and funnels 
are, of course, useless, and oxygen must be given with a 
well-fitting mask (for example, “B.L.B.”) or through a 
nasal catheter (the gas should be moistened) or in a 
“Cellophane” tent. Give at least four to eight litres per 
minute if necessary for hours at a stretch. In the United 
States of America a mixture of 80% helium with 20% 
oxygen is found to be most effective, but it is not available 
in most countries. A mixture of oxygen with 5% carbon 
dioxide is sometimes useful as an expectorant, but generally 
pure oxygen gives more relief. 


Purgation. 


The value of purgation should never be forgotten. Some 
stubborn attacks persist until the bowels are well opened. 
Probably calomel (four grains) followed by Epsom salt 
next morning is most effective. Bowel washouts are also 
frequently of great benefit; but if they are to be effective, 
the bowel should be gently washed until the return is clear 
with large volumes of warm tap-water or saline solution, 
with the aid of a funnel, a yard of tubing and a soft 
catheter inserted a couple of inches into the rectum. 


Venesection. 


To plethoric subjects with circulatory embarrassment 
venesection is often of dramatic benefit. Of course it is 
useless and harmful for dehydrated subjects. 


Anesthesia. 


Asthma sometimes disappears for months after a major 
operation, and inhaled ether is sometimes used in stopping 
attacks. The patient tends to become more distressed until 
consciousness is lost, but the asthma disappears when full 
anesthesia is reached. Generally it is preferable to give 
ether rectally (two ounces in four ounces of olive oil). 
Urbach recommends that equal volumes of ether and olive 
oil should be whisked for several minutes with an egg- 
beater. Five to seven ounces of this golden-brown fluid 
are then injected rectally. 

“Avertin” (60 milligrammes per kilogram) is also given 
rectally; the usual solvent is amylene hydrate, but, 
according to Coke, the drug may also be dissolved in 120 
millilitres of cold distilled water. But “Avertin” is a 
respiratory depressant, and as a rule ether is preferable. 


Paraldehyde. 

Two to four drachms or more of paraldehyde in four 
ounces of olive oil may be given into the rectum. This is 
often a most satisfactory remedy. Often this dose must 
be repeated in twelve hours. 


Aspirin. 

A proportion of asthmatic patients are intolerant of 
aspirin, and by those it must be carefully avoided. To 
most of the remainder it is beneficial, and it is well worth 
a trial even in desperate cases. 


Cocaine. 

Cocaine should be avoided, as addiction can easily follow 
repeated use. But in desperate cases a cautiously used 
cocaine spray (5% for the nose) or application of cocaine 
to the nasal mucosa is sometimes dramatically helpful. 
Proprietary sprays for inhalation formerly contained traces 
of cocaine with adrenaline and papaverine. 


Morphine, Heroin et cetera. 

Given early in an attack when the patient is vigorous, 
morphine, heroin and similar drugs are often helpful; 
but they must never be given when the patient’s condition 
is causing concern, as death can easily occur after even 
small doses. In teaching hospitals they should not be 
given except under the direction of the honorary physician 
or medical superintendent. Pethidine seems useful, but is 
still under trial. Orally an initial dose of 25 to 100 milli- 
grammes is recommended, and then 25 to 75 milligrammes 
two or three times a day. 









Iodides. 

Ten grains of potassium or sodium iodide three or four 
times a day should be tried in all chronic cases; but 
intolerance of iodides is common. As a rule it is preferable 
to give iodides in a simple mixture without lobelia or 
stramonium, which tend to upset the digestion if given 
for many days. 


Sulphonamides, Penicillin and “Novarsenobillon”. 
Sulphonamides are sometimes helpful, even when no 
obvious infection is present, and these or penicillin are 
most useful when infective bronchitis and some fever have 
occurred. Arsenicals administered by the intravenous 
route occasionally succeed brilliantly, especially in eosino- 
philic infiltration of the lung. 


Ephedrine. 

Ephedrine given orally is useful in mild attacks, but 
should not be used in severe attacks. It may produce 
insomnia, tremor and palpitation, and these unpleasant 
effects are lessened to some extent if it is combined with 
a sedative such as phenobarbital or “Amytal’”. It can 
produce toxic effects, and in the writer’s opinion it should 
not be given subcutaneously. 

Posture and Environment. : 

In a severe attack the patient should have a good pile 
of firm pillows, or he should sit in a comfortable chair 
until the attack subsides. Often the patient is better on a 
balcony or veranda. When allergy is a factor, kapok and 
feather pillows must be avoided and dust must be reduced 
to a minimum, or, better still, the patient should be moved 
into hospital until the attacks subside. 


Diet. 

Allergy to foods does not seem to be a common cause of 
status asthmaticus, but many patients seem to recover 
more rapidly if they avoid milk and eggs for a few days. 
On the other hand, the patient has a strenuous time during 
a prolonged attack, and should take fruit drinks, sweetened 
barley water and tea when he can. If it is known that 
milk makes no difference, he should have milk in moderate 
quantities, and when the attacks have lessened he should 
have a plain, well-balanced and adequate diet. 


Other Remedies. 


Autohemotherapy, lumbar puncture, the intravenous 
administration of calcium (10 millilitres of a 10% calcium 
gluconate or calcium chloride solution) and the intravenous 
administration of glucose or sucrose have all been used; 
but it is difficult to say whether they have much real 
effect. Adrenaline, oxygen and “Aminophylline” are at 
present the only really satisfactory remedies, and one must 
cultivate the art of using them. 


Asthma in Children. 


In children the problem is rather different, because com- 
plications are fewer, the response to inhaled allergens is 
more definite, food allergy is more important and infections 
in either the bowel or the respiratory tract frequently 
precipitate attacks. The effect of adrenaline is often 
transient and disappointing until the underlying cause is 
dealt with. In many instances an unwise meal, dirty milk 
or cream or perhaps food to which the child is allergic 
will precipitate attacks associated with considerable 
acetonemia, and all remedies may prove futile until the 
bowel is emptied (either with calomel and Epsom salt or 
with an efficient bowel washout) and the acidosis is 
corrected. The writer considers that excess sugar and 
glucose do more harm than good to asthmatic children 
between attacks, but during an acute attack they should 
be given liberally (especially cane sugar). 

When fever is present, and especially if there is obvious 
respiratory infection, sulphonamides in reasonable doses 
are most helpful. Aspirin is also worth trying. 

Environment is also of paramount importance in these 
cases; the bedroom should be empty, simple and dust-free, 
and old bedding, especially feather and kapok pillows et 
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cetera, should be discarded. Sponge rubber for mattresses 
and pillows is ideal, but sheep’s wool is a good alternative, 
although it finally becomes rather hard. Attacks often 
cease at once if the child is moved to a hospital or into 
clean country air. 


The Art of Treatment. 


Treatment of severe asthma with the comparatively 
slender weapons available sometimes fails because they are 
not used in the best possible way. The precipitating causes 
of the attack must be defined and eliminated and each 
remedy used with maximum effect. Inhaled adrenaline 
may be condemned as useless because a particle of cork is 
blocking the jet of the vaporizer, or a child may fail to 
respond to adrenaline because he is kept in a “fusty” room 
or because his “acidosis” has not been dealt with. If a 
nurse is in charge of the patient, the correct method of 
using adrenaline must be impressed on her, as many nurses 
seem to think that adrenaline must be used only as a last 
resort. Some patients become panic-stricken in an acute 
attack and respond well to reassurance and sympathy 
backed by effective treatment. When repeated injections 
become necessary, the syringe must be sterilized occasion- 
ally by boiling and filled with three or four doses and kept 
(horizontally) inside a clean test tube. If methylated 
spirits are used for cleaning the syringe, traces tend to 
remain and spoil the adrenaline and irritate the tissues. 

Patients with a chronic disease such as asthma should 
have the causes of their symptoms explained and should be 
provided with suitable remedies and equipment and 
instructed how to use them. There is no risk of addiction 
te adrenaline and a well-trained patient will soon learn 
to keep himself fairly comfortable at night without dis- 
turbing his doctor. Patients with the disease in a milder 
form can often ensure a good night by taking ten grains 
of aspirin on retiring; in more severe cases the same 
result may be obtained by the rectal administration of 
“Aminophylline”, perhaps supplemented with adrenaline 


(inhaled or injected) in the early morning. 


Summary. 
The treatment of severe, acute asthmatic attacks, 
especially with adrenaline, “Aminophylline” and oxygen, 


is described. 
oOo 


MONILIAL VAGINITIS: A REPORT OF 58 CASES. 


By Mouriet B. McItratau, F.R.C.S. (England), 
M.R.C.O.G., 
Honorary Assistant Gynecologist, Royal Prince 
Alfred Hospital, Sydney. 


Inrection of the vulva and vagina with Monilia is now 
accepted as a pathological and clinical entity as a result 
of a series of experiments by Hesseltine’® and his 
co-workers, and by Bland, Rakoff and Pincus.” The 
clinical picture is typical. When the infection is well 
developed the vagina is covered with white cheesy deposits, 
sometimes limited to the vault, at others involving the 
vulva as well. In the early stages there is a fine, white, 
filmy veil over the vagina. The skin around the genital 
passage may show marked thickening, reddening, and at 
times excoriation not unlike that seen in diabetic patients. 
Glycosuria may or may not be present. The vaginal 
findings are so characteristic that with a little experience 
a diagnosis can be made on inspection, and seldom does 
the bacteriological examination fail to support the clinical 
picture. The patients complain of marked irritation and 
a burning sensation. Vaginal examinations and coitus are 
painful in severe cases. Discharge is not a major com- 
plaint, although it may be present sometimes. 

All writers agree that pregnancy and diabetes favour the 
growth of the fungus in the vagina. Bland et alii® found 
that 4% of non-pregnant women were infected as a result 
of inoculation with Monilia compared with 10% of preg- 
nant women who contracted the disease. They also noted 
that the symptoms were less severe in the non-pregnant 





> 


hosts. Waters and Cartwright“ found 108% of 500 
pregnant women had monilial vaginitis. They also found 
that Monilia soon disappeared from the vaginal tract after 
delivery, almost invariably two weeks after confinement. 
They consider that the lochia may be responsible. It is 
considered by some writers”®® that remissions and spon- 
taneous cures may occur more commonly in non-pregnant 
patients. Bland, quoted by Liston,” considers that a 
positive culture alone should not lead one to make a 
diagnosis, as organisms may be present without signs or 
symptoms, and only when environmental conditions become 
favourable for the propagation of the fungus do clinical 
phenomena supervene. Plass® is also of this opinion. 
Liston and Chisholm™ studied nine cases of vaginal thrush 
associated with glycosuria and found that control of the 
glycosuria helped to relieve signs and symptoms. 


There is little comment in the literature on treatment. 
Bland™ states that all of his inoculated cases were con- 
trolled by treatment, but does not describe his method. 
Hesseltine in 1931 advocated painting with 1% aqueous 
solution of gentian violet followed by alkaline douches, and 
considered that the condition cleared very quickly. More 
recently, in 1937,” he has used iodine compounds. 
Karnaky® uses a 2% solution of gentian violet in 75% 
to 90% ethyl alcohol or 5% to 7% aqueous solution of 
gentian violet. He feels that these solutions destroy the 
infection more quickly; but he gives no idea of the dura- 
tion of treatment required. Shelanski and Kern™ treat 
the condition after cleansing the vagina with kaolin in 
aluminium hydroxide by painting with a 1% aqueous solu- 
tion of silver picrate and then by insufflation of 5-0 
grammes of 1% silver picrate in kaolin into the vagina. 
In the more severe cases insufflation was not used, since 
drying aggravated the symptoms. These authors do not 
state whether their 28 patients were pregnant or not. One 
patient required eight treatments; the others responded 
more speedily. 

Material Studied. 

The basis of this report is the study of 58 patients suf- 
fering from monilial vaginitis who attended the leucorrhea 
clinic at King George V Memorial Hospital for Mothers and 
Babies. Fifty-six of these patients were pregnant and two 
were non-pregnant. 


Method of Clinical Investigation. 


The method of clinical investigation adopted is as follows. 
The patient is placed on her back, the knees drawn up and 
separated. A good light is essential. The clinician, wearing 
sterile gloves, separates the labia and carefully inspects 
the vulva. A smear and culture material are collected 
from the urethra. Next, a dry, sterile, bivalve speculum is 
inserted into the vagina and the cervix is exposed. Smears 
and culture material are collected from the cervix and 
from the vagina, preferably from any collection of matter 
in the vagina. Finally the vagina is gently flushed out 
with normal saline solution from a vaginal sampling 
pipette of the type suggested by Liston,“” and a sample is 
collected for examination. The pH is taken by placing a 
drop of the saline washings on a palette and adding a drop 
of universal indicator. The pH is read by noting the colour 
developed as a result. Occasionally the saline solution may 
be contaminated by blood from an acutely eroded cervix 
and this prevents the recording of the pH. 


Laboratory Tests. 

The stools of the patients were submitted for bacterio- 
logical examination, an attempt being made to culture the 
fungus. Twenty-five patients had a glucose tolerance test, 
50 grammes of glucose being ingested while fasting and 
then half-hourly investigations of blood and urine sugar 
levels being performed. 


Data Collected from 56 Pregnant Patients. 

1. The Hydrogen Ion Concentration: The numbers of 
cases in relation to pH of the vaginal secretions are as 
follows. 

pH oo 4en of Ce es 6-7 7-8 8-10 
Number of cases .. .. 9 22 7 8 
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2. Parity: Forty cases occurred in multipare and 15 in 
primipare. In one case parity was not recorded. 

3. Associated Conditions: (i) Vaginal varicosities were 
noted in two cases. (ii) A gaping introitus was observed 
in three cases. (iii) Excoriation of the skin of the labia, 
thighs and perineum was noted in seven cases. In one 
case only was the Monilia found in the skin. (iv) Cervical 
disease was noted on a number of occasions. The most 
common was cervical inflammation or laceration. The 
cervix was acutely, subacutely or chronically inflamed in 
31 cases. In eight cases a laceration was present. No 
comment was made on the cervix in ten cases. It was 
described as healthy in three cases only. (v) Trichomonas 
vaginalis was found associated with Monilia in one case 
only. 

4. Previous History: Twenty-five patients gave no history 
of vaginal discharge prior to the present complaint, even 
though it was obvious in many cases that the cervix was 
grossly damaged. Many of these patients were probably 
such as consider a certain amount of discharge “normal”. 
Twenty patients gave a history of previous attacks of 
leucorrhea, in some cases aggravated by the present 
pregnancy. Seven patients gave a history which suggested 
a monilial vaginitis in a previous pregnancy. 

5. Date of Onset of Discharge: In 19 cases the discharge 
was stated to be present before the onset of the pregnancy 
and to have become worse immediately the patient became 
pregnant, or it was said to be present from the onset of 
the present cyesis. Four patients dated their symptoms 
from the third month, six from the fourth month, ten 
from the fifth month, four from the sixth month, eight 
from the seventh month and four from the eighth month. 


6. Stools: The stools of thirty-five patients were investi- 
gated. Eighteen were found to produce a growth of 
Monilia. In 17 cases Monilia failed to grow. 

7. Conjugal Partner: The husbands of many patients 
were absent on active service. No husband who did attend 
showed any clinical or bacteriological evidence of monilial 
infection. 

8. Glycosuria: Of the 25 patients investigated no one 
had a diabetic blood sugar curve. In 14 cases a definite 
leak of glucose from the kidney was noted. In one case 
the leak appeared as early as the second month of preg- 
nancy and in another case at the eighth month. In the 
remaining 12 cases the leak appeared at the seventh month. 
In one case there had been no leak at an earlier period 
in the pregnancy. Repeated examinations in 11 cases 
showed no evidence of glycosuria. 

9. Follow-Up of Cases: Seven patients in the ante-natal 
period failed to attend. Twenty-seven patients did not 
report after confinement. Six patients with a cervical 
lesion were cured before confinement. Two patients with- 
out a cervical lesion were cured before confinement. 

The patient was considered cured if no relapse occurred 
and no lesions were noted two weeks after all treatment 
ceased. Recurrence usually occurred within ten days. 

Three patients are unconfined and still under treatment. 

Eleven patients did report after confinement. In only 
one of these patients was Monilia, found, and in this case 
it was present in both vagina and feces. Cultures became 
negative from the rectum and vagina two months after the 
confinement. Evidence of pelvic inflammation was present 
in six cases. In all of these six cases the cervical lesion 
which was present during the pregnancy persisted, while 
in four cases the adnexe were palpable and tender, and 
treatment for salpingitis was necessary. In four cases 
there was a marked non-specific vaginitis which yielded 
readily to treatment. 


Non-Pregnant Patients. 


The two non-pregnant patients were multipare; neither 
had glycosuria; Monilia was cultured from the feces of 
both, and both recovered under treatment in six weeks. 


Search for Suitable Antiseptic. 


The present investigation was undertaken to find a more 
satisfactory antiseptic to attack Monilia. During the early 





war years the treatment given was painting the vagina 
three times a week with a 1% aqueous solution of gentian 
violet. This proved time-consuming. Also the staining 
of clothing was of some importance when clothes rationing 
made preservation of underwear essential. Moreover, as 
soon as treatment ceased both signs and symptoms 
recurred. 

It was decided to use a suppository as the vehicle. It 
is easy for patients to insert vaginal suppositories, their 
use is not time-consuming and does not require special 
equipment or attendance at hospital. A series of X-ray 
films were taken to investigate the distribution of the 
drug over the vagina, lipiodol being used in the base’ of 
the suppository. It was found that the most uniform 
distribution was obtained when the patient was instructed 
to lie on the abdomen for half an hour after inserting the 
suppository. If the patient was advanced in pregnancy 
the use of several pillows under the breasts enabled her to 
assume the desired position. X-ray films taken with the 
patient in this position showed an even distribution of 
the opaque medium, outlining the vagina and its vault 
satisfactorily. ' 

Suppositories containing the following were selected for 
investigation: (i) Gentian violet (1%). (ii) “Merthiolate” 
(1 in 100,000). (iii) Gentian violet (1%) buffered to 
pH 4-0 to 4:5. (iv) “Merthiolate” (1 in 100,000) buffered 
to pH 4-0-to 4-5. (v) Unmedicated suppository buffered to 
PH 4:0 to 4-5. 

Investigation soon showed that ali these suppositories 
relieved but did not cure the condition. On cessation of 
treatment signs and symptoms recurred. Later in the 
investigation “Merthiolate” suppositories (1 in 1,000) were 
used in laboratory tests. The results suggested that in 
the presence of human protein stronger concentrations of 
*Merthiolate” were needed for fungicidal activity: Symp- 
toms and signs were relieved more speedily with the use 
of the stronger suppository. 


Present Scheme of Treatment. 


The scheme of treatment at present given at this clinic 
can be considered under two headings. 


Treatment Directed against Monilia. 

Suppositories containing “Merthiolate” in the proportion 
of 1 in 1,000 are inserted into the vagina morning and 
evening, the patient being directed to lie prone for half 
an hour after insertion. 

If the patient is first seen near full term the treatment 
may be increased to three times a day, and it may be 
decided to paint the vagina with 1% aqueous solution of 
gentian violet as well. 

If there is skin involvement, “Merthiolate” ointment (1 
in 1,000) is prescribed. 

Advice is given about the possibility of reinfection from 
bowel or fomites, the patient being told that Monilia 
resists washing with soap and water. Boiling of underwear 
is recommended. 

If glycosuria is present the patient is given a diet in 
which carbohydrates are reduced. This procedure is aimed 
at freeing the urine from sugar and seems to relieve the 
irritation considerably. 


Treatment of. Associated Cervical Disease. , 

Disease of the cervix was such a constant finding in this 
series that it was felt that cervical lesions must be treated 
concurrently with the vagindl lesion. Such treatment may 
call for the use of sulphonamides or local treatment con- 
sisting of painting the diseased area of the cervix with 
trichloracetic acid. It is important to remove mucus before 
treatment is given, and this is best done by swabbing with 
a cotton-wool pledget soaked in Liquor Potasse. If the 
lesion is or becomes quiescent the cervix is not treated. 


Comment. 


The search undertaken for a curative antiseptic failed 
in its object. The monilial infection is checked and signs 





1Gelatine powder, 20 parts; glycerine, 70 parts; water, 16 
parts. 
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and symptoms are quickly relieved; but the condition 
rapidly recurs after cessation of treatment. It would seem 
that some other factor or factors maintain conditions 
favourable to the growth of the fungus. 


Changes in the vaginal epithelium occurring during 
pregnancy are described by Davis and Pearl. Thése 
changes consist of a great proliferation in both activity and 
number of the basal cells of the epithelium together with 
a marked increase in the glycogen content of the more 
superficial layers whose numbers are multiplied. Plaques 
of these cells break away and form the normal secretion 
of the pregnant vagina. These changes reach their maxi- 
mum at mid-pregnancy and are maintained till full term. 
The glycogen is believed to be broken down into lactic 
acid and it thus helps to maintain the pH of the vagina 
at about 5-7 to 4:8. Monilia thrives best in a carbohydrate 
medium of considerably acidity; conditions in pregnancy 
are therefore ideal for growth of the organism. Improve- 
ment seen in patients whose glycosuria is controlled can 
be correlated. The glucose spilt over the vulva forms a 
favourable medium for the growth of the Monilia. It is 
suggested that if tests early in pregnancy do not reveal 
glycosuria they should be repeated, as glycosuria may 
occur later. 

Davis and Pearl™ also studied the vagina post partum 
and found that there were marked retrogressive changes in 
the vaginal epithelium. ‘The basal cells become inactive 
and reduced in number and there is no glycogen present in 
the cells of the superficial layers, which are also reduced in 
number. The histological picture resembles post-menopausal 
vaginal epithelium. Such changes explain the rapid dis- 
appearance of Monilia from the vagina after parturition. 
Davis and Pearl correlate these findings with an increase 
in the blood estrin during pregnancy and its rapid decrease 
in the puerperium. It is reasonable to consider that the 
cerviz uteri, which, like the uterus, tubes and upper portion 
of the vagina, is developed from the Miillerian ducts, 
would also undergo changes in pregnancy. 


There is little comment on cervical changes or disease 
in papers dealing with monilial vaginitis. In the present 
series of 56 cases, however, the cervix showed a greater 
or less departure from normal in 39 cases; no comment 
was made on the cervix in 10 cases; in three only was the 
cervix described as normal. Improvement or retrogression 
of the two conditions was usually coincident; in fact, the 
impression gained was “cure the cervix and the Monilia 
will disappear”. It would appear, therefore, that the 
cervix requires further investigation in order to under- 
stand its role in monilial vaginitis. The changes undergone 
by the normal cervix in pregnancy and the puerperium and 
the later involutional period and the bacteriology of the 
cervix at these times should be studied and compared 
with those seén in cervices of patients suffering from 
cervical pathological conditions and from monilial vagi- 
nitis, either disease process being present separately or 
both being present together. Further, the late effects of 
these pathological conditions need clarification. Is there a 
breakdown of an intricate system of protection against 
infection in pregnancy, labour and the puerperium? If so, 
are these conditions responsible for so many of the pelvic 
infections all too frequently seen? 


In our present state of knowledge it would appear neces- 
sary to clear up the cervical disease as thoroughly as 
possible to eliminate the fungus during cyesis and to 
prevent the spread of pelvic inflammation in labour and 
the puerperium. The persistence of the cervical lesions 
into the involutional period and even later is interesting. 


Great assistance in approaching the problems connected 
with vaginitis and cervicitis in pregnancy was obtained 
from the attendance of the bacteriologist at the clinic and 
an immediate conference between clinician and laboratory 
worker. 


Summary and Conclusions. 


1. Fifty-six cases of monilial vaginitis occurring in preg- 
nant women and two cases occurring in non-pregnant 
women are analysed. , 





2. There was a high incidence of cervical disease. In 39 
cases disease was found; no comment was made on the 
in three cases only was the cervix 


cervix in 10 cases; 
described as normal. 


3. Twenty patients gave a history of vaginal discharge 
before the present pregnancy; 25 patients made no 
complaint. Seven patients gave a history suggestive of 
moniliasis in a previous pregnancy. 


4. The stools of 35 pregnant women and of the two non- 
pregnant women gave positive cultures of Monilia. 


5. Coitus did not appear to be responsible for reinfection 
in this series. 

6. Glycosuria appeared to aggravate the condition. Of 
25 patients investigated 14 had a definite leak of sugar 
in the urine. 

7. Four patients were cured before parturition. Eleven 
patients reported after confinement. Only one had Monilia 
in the vagina and in her case it was also found in the 
stools. The remainder had various forms of pelvic inflam- 
mation and persistence of the cervical condition noted 
during cyesis. 

8. The search for a curative antiseptic failed. Sup- 
positories of “Merthiolate” (1 in 1,000) were found to be 
the most satisfactory form of treatment for the vaginitis. 


9. Treatment of the cervical lesion should be prompt and 
as thorough as possible unless the condition is or becomes 
quiescent. 

10. It is advisable for the bacteriologist to attend the 
clinic and see the patients with the clinician. 


11. Further study of the changes in the cervix and in its 
bacteriology in normal and abnormal conditions should be 
undertaken. 
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A LABORATORY STUDY OF MONILIA ALBICANS. 


By PuHyYLiis M. ANDERSON, M.B., M.R.A.C.P.,} 


From the Department of Bacteriology, University 
of Sydney. 


Ir has been known for many years that yeast-like 
organisms are commonly present in the intestinal contents 
and on normal mucous membranes of man. Studies of their 
morphology, biochemical reactions and, to a limited extent, 
their serological reactions, form the basis of several 
classifications.“ 

The presence of one species is sometimes associated with 
disease processes, and there is evidence to support an 
ztiological relationship.“ This species is Monilia 
albicans, and its presence in pathological conditions of the 
genital tract during pregnancy prompted the present study. 


MATERIAL AND METHODS. 
Materials. 

1. Swabbings of exudate from pregnant patients with 
leucorrhea were obtained on sterile applicators. 

2. Samples of feces were obtained in small, sterile, glass 
jars from the same patients, from normal pregnant women, 
and from general hospital patients. 

3. Strains of non-pathogenic Monilia in pure culture were 
obtained for purposes of comparison from the Department 
of Agriculture. 

Culture Media. 

1. Nutrient agar enriched with tartaric acid and glucose, 
as suggested by Henrici,” was found satisfactory for 
primary isolation. Its low pH value permitted growth of 
Monilia but inhibited most bacteria. 

2. Corn-meal extract and corn-meal agar for slide cul- 
tures were prepared by the method of R. W. Benham.” 
Trials showed that the corn-meal extract without agar 
supported good mycelial growth, and the addition of a vital 





dye aided differentiation of the chlamydospore in 48-hour 


cultures. 

3. Nutrient broth (pH 7-6) prepared according to 
Wright’s method@’ was used in the testing of antiseptics 
against the organism. 

Stains. 
Toluidine blue in a 0:2% solution (Pugh’s stain) was 


found suitable for demonstrating the morphology of pure 
cultures. Lacto-phenol-methyl blue was used for permanent 





staining of the slide cultures, according to the method of | 


Jones et alii. 
Vital Dyes. 

Trypan blue in a 2% aqueous solution or Congo red 
in a 1% aqueous solution prepared with aseptic precautions 
was added to corn-meal extract immediately before inocula- 
tion in a proportion of 0-05 millilitre of dye to 5-0 milli- 
litres of extract. 

Antiseptics. 


The following antiseptics were used. 


Gentian violet (Gurr) 10% aqueous 
Mercuric chloride 1:°0% aqueous 
“Zephiran” 1:0% aqueous 
“Merthiolate” (Lilly) 01% aqueous 
Iodine 1:0% in 1% potassium iodide 
Proflavine 10% aqueous solution 
1:9 dimethyl proflavine 1:0% aqueous solution 
The two last mentioned were supplied by Dr. A. Albert. 


solution 
solution 
solution 
solution 
solution 


Methods. 


Primary tsolations were obtained from the swabbings 
by streaking out on tartaric acid glucose agar plates, and 
from the fecal samples by making multiple contact inocu- 
lations with a stout platinum wire thrust repeatedly into 
the fecal mass, after the method of W. H. Anderson.” 
Incubation was aerobic at 37° C. for forty-eight hours. 
Subcultures were made from plate cultures in corn-meal 
agar on glass slides; a charged straight wire cutting 





1 Working under a grant from the Medical Research Council. 


through the agar in order to place the inoculum deeply. 
The slides were incubated in Petri dishes in a Macintosh 
and Fildes jar in an atmosphere of 30% hydrogen and air. 
The production of mycelium on solid media varies widely, 
and in corn-meal agar slide cultures it has been noted that 
even small changes in the thickness of agar affect the type 
of growth. By measuring a fixed area on the slide and 
dropping onto it a stated quantity of agar, a moderately 
uniform picture can be obtained. If the inoculum is spread 
on the slide and allowed to dry before the melted agar is 
added, it can be readily seen that cells in the peripheral 
part produce long mycelial threads with few lateral spores, 
cells in the intermediate zone produce short mycelia 
radially disposed about a central mass of unicellular forms, 
each shaft crowned with a large spherical chlamydospore— 
producing a sunburst effect, while in the centre colonies of 
single cells will be formed, often with no mycelium at all. 
Later it was found simpler to make subcultures into two- 
millilitre amounts of corn-meal extract in tubes (three and 
a half inches by half an inch) with added Congo red, and 
to incubate the tubes aerobically. The mycelium develops 
at the bottom of the tube. 


Response to Antiseptics. 


First trials were made in nutrient broth, then repeated 
in broth enriched with 5% horse serum, then in broth 
enriched with tartaric acid and glucose, and finally in 
nutrient broth to which had been added exudate from 
patients. Serial dilutions of the antiseptic to be tested 
were made in one millilitre of medium, and a constant 
inoculum of one drop of a 1 in 1,000 dilution from an over- 
night culture was used. Plate counts showed that this 
inoculum contained from 2,000 to 3,000 cells. The most 
suitable range of dilutions for each antiseptic was deter- 
mined after trials over a wide range. 

Test for Toxicity of “Merthiolate” Towards 
Leucocytes. 

Sets of dilutions of the antiseptic were made in fresh 
defibrinated human blood. Amounts of one millilitre of the 
dilutions were placed in small tubes. To each tube of one 
set was added one drop of an overnight broth culture of 
Monilia, and to another set one drop of an overnight 
culture of Staphylococcus aureus. The contents were care- 
fully mixed and the tubes placed in the incubator for 
fifteen minutes. Drug-free controls were included. Blood 
films were then prepared and stained by Leishman’s 
method, and the leucocytes were studied for evidence of 
phagocytosis. 


Test of Time Necessary for “Merthiolate” to 
Kill Monilia. 

A test was devised to find the time necessary for “Mer- 
thiolate” to kill Monilia cells. Three strains isolated from 
patients were grown in broth and the cultures diluted to 
1 in 1,000. One drop of the diluted culture was added to 
amounts of one millilitre of broth containing “Merthiolate” 
in a concentration of 1 in 1,000 and 1 in 10,000. Subcultures 
were made after varying periods of time, amounts of 0-1 
millilitre being explanted in 2-0 millilitres of broth and 
incubated for forty-eight hours and examined for evidence 
of growth. 


Mode of Action of “Merthiolate”. . 


To amounts ef 5-0 millilitres of broth were added (a) 
“Merthiolate” (1 in 1,000,000), (0) “Merthiolate” (1 in 
1,000,000) and sodium-thioglycollate (0-1%), (c) “Nathio- 
glycollate” (0-1%), (d) nil. One drop of a 1 in 1,000 dilu- 
tion of an overnight culture of Monilia was added and 
the tubes were incubated for forty-eight hours at 37° C. No 
growth took place in tube (a), but free growth occurred in 
tubes (b) and (c) and in the control. 


RESULTS. 

Monilia albicans has a wide temperature range, growing 
from 20° C. to 45° C. Its morphology varies in response 
to different growth conditions. After aerobic incubation 
for forty-eight hours on agar with tartaric acid and glucose, 
creamy, smooth, circular colonies appear, two to five milli- 
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TABLE: I. 
Showing the Effect of Various Antiseptics. 





Bacteriostatic Titre in 


Bacteriostatic Titre in 
5% Serum Broth.- 





0 units per millilitre 
8 milligramme per millilitre. 


a 1,000 dilution. 
——— g aquest jodine eee 


7:9 dimethyl! ‘Profiavine -_ + os ee ee 
ite rthiolate ‘a = on es + | 


160,000 dilution. 
100,000 dilution. 


1/ 
1/ 
1/ 
1/ 
1/ 
1/100 x 10° dilution. 


L Nutrient Broth. 
| 
| 4 
| 0 
| 
| 


,000,000 dilution. 


units per millilitre. 
milligramme per millilitre. 
000 dilution. 


1/1, 
1/4,000 
1/10,000 dilution. 
1/1 
1/1 
1/1 


4-0 
0:8 


Resistant. 

Moderately resistant. 

Effect abolished by protein. 
Moderately sensitive. 
Moderately sensitive. 

Very sensitive. 





00,000 dilution. 
00,000 dilution. 
0x 10* dilution. 








metres in diameter, with the characteristic smell of yeast. 
On blood agar the colonies are smaller and no hemolysis 
is produced. The organism has an oval shape and is Gram- 
positive. No evidence has been obtained of the existence of 
a capsule. Living cells show refractile fat globules and 
“dancing particles”. Grown under conditions of lowered 
oxygen tension or in a poor nutritive medium, mycelium 
develops rapidly at 30° C., and is followed by the appear- 
ance of the chlamydospore. The mycelium may be a long, 
branching filament with septa, opposite which clusters of 
oval cells occur. The mycelium takes up Congo red in 
its growth. The dye is seen in greatest concentration at 
the terminal swelling and in the chlamydospore. This is a 
spherical, thick-walled structure, usually terminal, though 
some strains of Monilia albicans develop intercalary forms, 
while in old cultures on solid media isolated chlamydo- 
spores may be seen amongst the single-celled forms. In 
the later period of this study it was found that cultures in 
corn-meal extract containing Congo red constantly showed 
a small number of chlamydospores after twenty-four hours’ 
incubation at 30° C. Trypan blue is not taken up by the 
mycelium, and appears only in the mature chlamydospore. 
Preliminary trials of fermentation tests showed that the 
production of alkali in these media made interpretation of 
the tests difficult, and variations in acid production 
occurred without corresponding changes in other charac- 
teristics, an observation recorded by Castellani™ in 1920. 
Therefore it was decided to rely on the morphological 
appearances and particularly on the development of 
chlamydospores for identification of the species. 


Response to Antiseptics. 


Seven different antiseptics were tested, with results as 
recorded in Table I. “Merthiolate” was selected for further 
study. Its effect on living human leucocytes produced little 
change in the capacity of the cell to ingest bacteria or 
monilial cells, as shown in Table II. 


TABLE II. 
Showing the Number of Organisms Ingested by 40 Leucocytes. 





Monilia 


| 
Staphylococcus 
albicans. 


aureus. 


| 





24 
23 
20 


400 
359 | 
412 


Normal blood 
Blood and * ‘Merthiolate”, 1/10,000 dilution 
Blood and “Merthiolate”, 1/100,000 dilution 





while patients were undergoing local treatment with 
“Merthiolate”; but no evidence of change in sensitivity 
was found. 

In view of the occurrence of clinical relapses it seemed 
important to find whether in the presence.of “Merthiolate” 
the chlamydospore behaved differently from the single- 
celled vegetative form of Monilia. A culture of Monilia in 
corn-meal extract was grown for six days at 30° C. and 
counts of chlamydospores were made in 0-1 millilitre of 
culture. An average of 25 was found. This amount was 
used as an inoculum in a sensitivity test. The inhibitory 
concentration of the antiseptic was found to be the same 
as when the unicellular vegetative form was used as the 
inoculum. 


Agglutination. 


Agglutination reactions were attempted using the serum 
of an immunized rabbit, but the instability of the monilial 
suspensions made the interpretation of the tests difficult. 


Pathogenicity. 

An intravenous injection of 1-0 millilitre of an overnight 
culture was given to a normal rabbit. After 72 hours the 
animal was moribund and was killed. At autopsy minute 
miliary lesions beneath the endocardium and pleura, and 
also in the liver and kidneys, were found. Gram-stained 
sections showed small suppurating lesions in the centre 
of which oval cells and developing mycelial forms could 
be seen. The pathogenicity of Monilia albicans for the 
rabbit was thus confirmed. 


Habitat. 


Samples of feces from three groups of patients were 
tested for the presence of Monilia; (a) general hospital 
patients, (0) normal pregnant women, (c) pregnant women 
known to harbour Monilia albicans elsewhere. The results 
are assembled in Table III. Only one sample was examined 
from each person, and as the table shows, Monilia albicans 
was five times as frequent in the feces of the third group 
as in the other two groups. 


TABLE III. 
Showing Results of Tests of Faces. 





| 
| Number Monilia | 
Tested. Absent. 





The antiseptic action of “Merthiolate” in vitro can be 
abolished by the addition of sodium thioglycollate to the 
medium. This substance protects the respiratory enzymes 
of the cell by providing an excess of thio groups to unite 
with the “Merthiolate”’, which otherwise finds them in the 
living cell and thereby inhibits its growth. 

The killing time of “Merthiolate” diluted in broth to a 
strength of 1 in 10,000 was 30 minutes, but only three 
minutes for a concentration of 1 in 1,000. When this 
experiment was repeated with the addition of human 
exudate sterilized by boiling, a similar result was obtained, 
and again a concentration of 1 in 1,000 produced a bacteri- 
cidal effect in three minutes. 

Attempts were made to detect development of resistance 
to the action of “Merthiolate” by testing the sensitivity of 
successive cultures of Monilia albicans isolated at intervals 





General hospital patients . | 
Normal pregnant women . a 
Preqnans women harbouring | 
onilia alhicans elsewhere | 








Castellani” found that Monilia cells suspended in dis- 
tilled water were viable one year later. In view of this an 
experiment was made to test the persistence of Monilia on 
cotton. Gauze squares in sterile Petri dishes were sprayed 
with a suspension of Monilia, dried in the incubator at 
37° C. and stored at room temperature. Three months 
later portions were removed and immersed in sterile 
culture medium. The Monilia grew freely. A sterile soap 
emulsion and three tubes of sterile distilled water were 
prepared in amounts of 25 millilitres in wide-mouthed test 
tubes. Portions of gauze were removed with sterile forceps, 
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rinsed for three minutes in each tube and then transferred 
to tubes of broth. Once again Monilia was recovered, 
growth being visible after 72 hours at 37° C. 


DISCUSSION. 


The genus Monilia is a large one, about whose classifica- 
tion there is still disagreement.” Henrici® says: “To the 
medical mycologist Monilia is a yeast-like organism occur- 
ring on mucous membranes and in skin lesions, which 
forms mycelium in semi-anaerobic conditions.” Wickerham 
and Rettger® include the fermentation of four carbo- 
hydrates, while Martin, Jones, Yao and Lee“ include 
colony appearance and type of growth in broth in their 
scheme for identification of members of the genus. R. W. 
Benham” defines Monilia albicans as a yeast-like organism 
possessing a well-defined mycelium with clusters of spores 
strung along the hyphe and large terminal chlamydospores.' 

It is generally agreed that serological methods present 
too many technical difficulties and that cross-reactions are 
too frequent to make the procedures of practical value. 
The production of the chlamydospore is a _ sufficiently 
striking and characteristic feature of the growth of Monilia 
albicans to justify its use as the means of identification of 
this species. 

The cultivation of the organism in corn-meal extract, 
however, with the addition of Congo red, gives a uniform 
growth of mycelium and cells drifting in the bottom of the 
tube. Within twenty-four hours it appears coloured to the 
unaided eye, and microscopically the deep red chlamydo- 
spores are easily seen. 

The growth requirements of Monilia are simple. It has 
been shown during this study that so small an inoculum 
as 20 to 40 cells will grow in a synthetic medium with the 
addition of glucose. 

While many other members of the genus are found on 
the skin and nails“ as well as in the intestinal tract and 
on other mucous membranes, the last two situations are 
the only ones where Monilia albicans is common, and 
its occurrence here as a commensal has led to doubts of 
its role as an etiological agent in disease processes. Tests 
for pathogenicity by various workers have shown that 
Monilia albicans is the only species which is lethal to the 
rabbit,@°® and the organism can be recovered from the 
lesions produced, as described above. 

Experimental infection of the vagina has been produced 
in women.“ Ten were sprayed with a living suspension 
of baker’s yeast and no changes resulted. Thirty-one were 
sprayed with cultures of Monilia albicans, and twenty of 
these developed evidence of infection. Oral thrush is 
frequently seen in infants whose mothers have vaginal 
mycosis,“ and this tends further to support the con- 
tention that the organism is capable of playing the role of 
a pathogen. 4 

The more frequent occurrence of Monilia albicans in the 
intestinal contents of the patients with vaginal mycosis 
is suggestive, though not conclusive, evidence of a source 
of reinfection, and the survival of the organism on cotton 
fabric through a simple washing process may also be 
significant in this respect. 

The simple growth requirements, and the likelihood that 
dead Monilia cells provide a kind of autogenous “yeast 
extract” sheds light on the effects of some of the antiseptics 
studied—the failure of the sulphonamides being due to 
growth compounds present in the organism itself exerting 
an antisulphonamide effect. The extremely high dilutions 
in which “Merthiolate” exerts an inhibitory effect, its low 
toxicity and maintenance of action in the presence of pro- 
tein make it a useful antiseptic in mycoses associated with 
the presence of Monilia albicans. Clinical trials based upon 
these experiments are reported elsewhere. 


SUMMARY. 

1. Monilia albicans can be identified by the formation of 
mycelium and chlamydospores. 

2. Corn-meal extract with Congo red is a simple medium 
which will permit of the rapid appearance and identifica- 
tion of these structures. 

3. “Merthiolate” is an effective in-vitro bacteriostatic 
agent against Monilia albicans. 





4. Of patients suffering from vaginal mycosis, at least 
half have been shown to harbour the same organism in 
the intestinal canal. 
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MODERN ANAZSTHETIC PRACTICE. 


. 


“MopERN ANZSTHETIC PRACTICE”, one of the “Practitioner” 
series, gives a coherent and generally admirable account of 
the main principles and methods employed in present-day 
anesthesia.! Although in places it exhibits the defects of 
multiple authorship, the subject matter is well integrated, 
and if individual bias is sometimes apparent, there are few 
conflicting statements. The type and style make for easy 
reading and understanding, and there are a few useful 
illustrations, particularly that of the injector gas-air 
apparatus on page 77, which introduces an entirely new 
principle. If the object of the book is to instruct the 





1“Modern Anesthetic Practice”, edited by the late Sir 
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Alan Moncrieff, M.D., F.R.C.P.; Second Edition; 1946; The 
Practitioner Handbooks. London: Eyre and Spottiswoode (Pub- 
lishers) Limited. 84” x 54”, pp. 158, with illustrations. Price: 
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average anesthetist, and yet to inform him of his limitations, 
it must be acknowledged that this has been attained. 

Most of the articles are of really excellent quality; only 
a few contain elements which invite criticism. For example, 
the frightening description by Macintosh and Bannister of 
“secondary saturation” in gas and oxygen anesthesia hardly 
accords with their implied recommendation of this method 
for major surgery. Hewer’s article is marred by a number 
of obscurities, such as that on page 10, where he states 
that “insulin is of great service in anesthetizing diabetics”. 
Ashworth, too, indulges in a number of peculiar speculations 
regarding the elimination of the barbiturates and . the 
wtiology of pulmonary complications, while his assertion 
that with “Pentothal” the “slightest trace of asphyxia... 
precipitates respiratory obstruction .” is highly 
questionable. Featherstone’s contribution seems rather 
archaic, but nevertheless contains many useful points, and 
Elam’s discussion of the requirements of midwifery is 
most instructive, even if coloured somewhat with prejudice. 

A few outright errors may be quoted: on page 6 Gogliotti 
for Dogliotti; on pages 46 and 47 pentotal for pentothal; on 
page 64 nupercaine 1:1,500 in distilled. water for 0°5% saline 
solution; on pages 86 and 88 Lunday, A., for Lundy, J. No 
doubt there are other mis-statements, but these are of minor 
significance, and they do not detract from the general 
excellence of the work. It could be read with advantage 
by all interested in modern anesthesia. 





HYPNOANALYSIS. 





“HYPNOANALYSIS”, by Dr. Lewis R. Wolberg, is a com- 
paratively short book of 342 pages, including the index.’ 
The author occupies a very important position in America, 
being lecturer in psychiatry at a New York medical school. 

Professor Kardiner, Clinical Professor of Psychiatry of 
Columbia University, supplies a foreword, and also a chapter 
in which the dynamics of hypnoanalysis are expiained. 

The purpose of the book is to indicate or formulate a 
method of psychoanalysis in which hypnotism is used as 
a means to obtain an insight into the patient’s unconscious, 
thereby shortening to a very considerable extent the 
classical psychoanalytical method. Dr. Wolberg is not the 
only psychiatrist who has attempted to find a short cut 
to the unconscious, in order to free the repressed material 
therein. But laudable as all these attempts have been, we 
are not convinced that any one of them, including Dr. 
Wolberg’s, has attained its object. 

Dr. Wolberg gives a long account of a patient who was 
admitted to a mental hospital, presumably suffering from 
a schizophrenic type of psychosis. He was in the institute 
some twenty-four months, and during the last four months 
of this period he underwent what the author terms a 
hypnoanalysis. This process, as described by the author, 
is very complicated. It consisted in training the patient 
to allow himself to be inducted into an hypnotic trance of 
deep stage (sonambulism). Whilst in this state, he was 
told he would remember certain events, that he was, say, 
five years of age and walking with his mother, and that 
he would remember what took place. As the patient had 
certain delusions, an attempt was made whilst he was in 
a sonambulistic state to “transvalue his values’, that is, he 
was told in the first séance that a certian colour, say, red, 
would be associated in his mind with anger, blue with 
pleasurable feelings et cetera. At a subsequent séance this 
sensation-emotion relationship was altered, even reversed; 
the patient then had this all explained to him whilst 
conscious. The idea in all this was an endeavour to shake 
his belief in his own delusional formation, and to show him 
that he may have attached false values to certain 
experiences, these being responsible for his false beliefs. 
Now it is not clear whether this really succeeded; certainly 
it is claimed that the delusional system vanished, and the 
patient returned to civil life. 

In spite of the author’s free-flowing style of writing, 
there are many points of criticism that can be levelled at 
the argument in the first section of the book. First of 
all the diagnosis of schizophrenia is not without doubt. 
Indeed this is admitted to some extent by the author him- 
self. It would seem that the actual morbid process was 
more of a depressive type than a schizophrenic type. 
Secondly, the patient had been in the hospital for over two 
years before the actual hypnoanalysis was instituted, and 
at the time this therapeutic method was commenced, a 
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healing process had also commenced, and the patient was 
showing some signs of a better appreciation of reality. 
Thirdly, the method of hypnoanalysis can hardly claim to be 
analysis at all—the main procedure all through was that 
of suggestion; a certain amount of superficial analysis 
was carried out, but there was really no release of 
repressed material, and there was no indication of how 
the structural growth of the ego by various indentifications 
had taken place, or how or to what extent the ego dis- 
intergrated in the psychotic process. The Cdipus complex 
was not resolved at all. 

The author does not. appear to grasp the fundamentals 
of psychic mechanisms. This is seen in his very superficial 
explanation of the patient’s delusions. There appears to 
be no real appreciation that the delusion is the projection 
of a repressed desire; it may, of course, have, as an 
additional cause, the superficial type of factor in its etiology 
that the author describes, that is, a false assumption of 
something in reality, but that is only a small portion of 
the delusional foundation. Our final word of criticism is 
that we have a doubt whether a patient with a psychotic 
disturbance, or in fact any disturbance, should be subjected 
to an experiment such as this man was subjected to, that 
is, the attempt to transvalue his values. The experiment 
did result in some mental confusion which the author 
erroneously terms a neurosis. In terming this mental 
state a neurosis, the author again is not in accord with the 
term neurosis as used by analysts. A neurosis is more 
than a mere conflict of ideas. Such conflicts occur in us 
all every day, and the experiment as described in this book 
resulted in a state of mild confusion over the conflicting 
suggestions, but not a neurosis. 

However, in spite of our criticism there is much good in 
the book. The third section is particularly interesting, in 
that it explains a good deal about the mechanism of 
hypnosis, and about the possibilities of using hypnosis 
along analytical lines. It is quite refreshing to note that 
not all American psychiatrists are being swept along on the 
tide of shock therapy, but are making a serious attempt to 
understand mental mechanism underlying normal and 
morbid behaviour. It is possible that further work along 
the lines which Dr. Wolberg has been following may yield 
valuable results in the understanding and treatment of 
mental disorders. There can be no doubt that Freudian 
psychoanalysis requires a special aptitude in the analyst 
himself, and it also requires a special aptitude in the 
patient, a quality which we believe few patients possess. 
Any attempt to treat mental disorders by psychological 
methods should be applauded and encouraged so long as 
the approach is founded on psychoanalytical training. 
Hypnotism may yet become a valuable and recognized aid 
in such treatment. 





PRACTICAL BIOCHEMISTRY. 


j 





MEDICAL STUDENTS for many years have been familiar with 
“A Course in Practical Biochemistry for Students of 
Medicine” by A. T. Cameron and F. D. White, of the 
University of Manitoba. A fifth edition has appeared in 
the same general format. As it is a students’ laboratory 
manual it does not include so many of the recent modifica- 
tions of methods requiring expensive apparatus not avail- 
able to undergraduates, for example, the photo-electric 
colorimeter. 

The section including experiments on the clotting of blood 
has been revised to some extent to include some of the 
recent work of A. J. Quick. The chapter covering functional 
tests has also been extended to include the estimation of 
hippuric acid excretion as a measure of liver function. The 
Wallace and Diamond method for the estimation of uro- 
bilinogen in. urine has also been included in this good 
account of functional tests. The chapter dealing with 
basal metabolic rate has also been modified to conform more 
closely to current clinical methods. 

Otherwise, this edition is much the same as the fourth 
edition published in 1940. The printing and illustrations 
are well done, as in the previous editions. For the medical 
student, for whom it was written, this book is an excellent 
laboratory manual, and worth retaining in his library after 
graduation. 





Biochemistry for Students of 
D.Sc. (Edinburgh), F.R.1.C., 
(Edinburgh), 
A. Churchill 
Price: 


“A Course in Practical 
Medicine”, by A. T. Cameron, M.A., 
F.R.C.S., and Frank D. White, A.R.T.C., Ph.D. 
F.R.1LC.; Fifth Edition; 1946. London: J. and 
erg 8” x 53”, pp. 226, with many illustrations. 
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REHABILITATION IN CIVILIAN MEDICAL PRACTICE 
AND IN INDUSTRY. 


Durine the last two or three years the subject of 
rehabilitation has been discussed in these columns on 
several occasions. The discussions have generally had 
reference to service personnel, and the rehabilitation of 
medical officers, as well as that of members of the com- 
batant and non-combatant branches of the services, has 
been considered. It has been shown that rehabilitation 
means much more than the replacement of a member of 
the services in the occupation or calling that he followed 
before he enlisted—that he may have joined up before 
he was old enough to acquire an occupation, that he may 
have outgrown his previous occupation by mental develop- 
ment in another direction or have found a life of move- 
ment and of outdoor activity and adventure in strange 
places more congenial than a stay-at-home existence, even 
with an assurance of constant employment. The secret of 
post-war reconstruction lies in the provision of suitable 
work, and work will not be suitable unless it is chosen 
according to the aptitude and wishes of the individual. 
In the report of the Inter-departmental Committee on the 
Rehabilitation and Resettlement of Disabled Persons, pub- 
lished in England in 1943 (see THE MEDICAL JOURNAL OF 
AvusTRALYA, October 16, 1943), it was shown that the 
successful rehabilitation of a person disabled by injury or 
sickness is not solely a medical problem, and ‘attention 
was drawn to the tendency to regard disablement associated 
with visible physical injury of some kind as more serious 
and a greater handicap to employment than disablement 
due to other causes. It was also stated emphatically that 
the problem of complete rehabilitation and resettlement 
is more difficult among the medical than among the 
surgical group of disablements. Since the need for 
rehabilitation extends beyond the military sphere into 
everyday civilian and industrial life and thus becomes 
the concern of every practitioner engaged in general 





medical practice, the reasons for this greater difficulty 
must be restated. Surgical treatment as a rule is carried 
to a stage at which the patient is fit and able to under- 
take work requiring physical effort and technical skill; 
though the patient is not suited to all occupations, his 
condition is not likely to become worse through employ- 
ment which is within his general capacity. On the other 
hand, when disablement is due to a medical cause, the 
physical fitness of the patient which is impaired may be 
further impaired by unsuitable employment, and mental 
deterioration may also be present. The patient who is 
suffering from a medical disablement may therefore need 
to be under continual medical supervision for a con- 
siderable period of time. The seriousness of a medical 
disablement may not be recognized and may easily be 
doubted. The patient with a surgical disablement, because 
his disability is obvious, tends to be regarded as suitable 
for only the lower grades of employment. On the other 
hand the reverse is true for a patient with a medical 
disablement, and all too commonly he is thought to be 
capable of returning to the occupation he followed before 
he was disabled. The difficulty in regard to medical 
disabilities is not made any less by another consideration 
on which the Inter-departmental Committee insisted and 
which is not widely recognized. The only satisfactory 
form of resettlement for a disabled person is employment 
which he can take and keep on his merits as a worker in 
normal competition with his fellows. There is no justifica- 
tion nowadays for the view that, apart from a few 
exceptional cases, full efficiency in ordinary employment 
is beyond the capacity of anyone who fails to pass a 
general and theoretical medical test. If this view was 
correct resettlement of the disabled would become a matter 
of philanthropy and goodwill. If individual capacity is 
carefully assessed and employment is selected, a large 
proportion of disabled persons are capable or can be made 
capable of taking their places in industry on normal 
terms. 


With the need to enlarge our ideas to include ordinary 
civilian and industrial medical practice in schemes of 
rehabilitation, we may with profit pay attention to a 
report recently issued by the Medical Advisory Committee 
of Scotland,’ a body which exists “to advise the Secretary 
of State on the medical aspects of. problems relating to 
the health of the people”. On May 10, 1944, the Medical 
Advisory Committee was asked by the Secretary of State 
for Scotland “to consider the types of condition for which 
rehabilitation facilities should be provided in a compre- 
hensive medical service in Scotland and the nature and 
extent of the further facilities required”. The committee 
thereupon appointed a Rehabilitation Sub-committee con- 
sisting of two of their own number, Professor E. P. 
Cathcart (who was to be chairman) and Dr. D. Dale Logan, 
and five coopted members. The coopted members were 
Professor R. S. Aitken, Major J. J. R. Duthie, Professor 
F. C. W. Illingworth, Dr. Angus McNiven and Mr. Robert I. 
Stirling, these five having special interests respectively 
in medicine, physical medicine, surgery, psychiatry and 
orthopedics. One of the chapters in the report deals with 
rehabilitation as at present practised. Here mention is 
made of a special experiment which has been going on 





1“Rehabilitation”, The Report of the Medical Advisory Com- 
mittee (Scotland); The Department of Health for Scotland; 
ey _ His Majesty’s Stationery Office. 93” x 6”, pp. 
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since 1943 at Gleneagles. At this place a fitness centre 
was set up at the request of the Ministry of Fuel and 
Power and the Miners Welfare Commission. The centre 
was first of all intended for the rehabilitation of miners, 
but its scope has since been extended to cover a wider 
range of patients. This centre is a residential centre, and 
though it has proved of value, it has not been wholly 
successful. It is thought that the reasons for partial 
failure are to be found partly in the inadequate selection 
of patients for admission, partly in the deterrent effect 
which the prospect of compensation still has, and partly 
in the special difficulties of the mining industry, including 
the policy of segregating miners. The work at Gleneagles 
was of such interest to the members of the subcommittee 
that a special statement by its medical director is pub- 
lished as an appendix to the report. Mention will be 
made of this later. 


The most important chapter in the report deals with 
conditions in which rehabilitation is of value. The con- 
clusion is stated that present knowledge is insufficient 
to determine either the range of conditions to which 
rehabilitation methods may be usefully applied, or the 
exact methods which are appropriate to different groups of 
conditions. Impressions gleaned from many witnesses are 
stated. Rehabilitation measures are clearly not needed 
for persons suffering from minor short illnesses, nor are 
they worthy of consideration for persons suffering from 
advanced incurable disease or for many aged persons. 
There is an erroneous impression that the application of 
rehabilitation methods is limited by age and degree of 
disability. The various forms of physiotherapy, occupa- 
tional therapy and remedial exercises can be applied with 
benefit to those who are severely incapacitated. In most 
cases they are the most suitable methods, and this applies 
to all types of patients; and vocational training also is 
often of use in the final stages of resettlement. In most 
injuries and orthopedic conditions rehabilitation methods 
have a wide application, and this is commonly recognized. 
In most general surgical cases provision for rehabilitation 
treatment is not necessary. The subcommittee concludes 
that in the treatment of diseases normally dealt with by 
the physician the scope of rehabilitation is as yet 
imperfectly appreciated. It is thought that in the medical 
wards of a general hospital about 25% of the patients 
could profit by a certain amount of maintenance exercises, 
and also that a wider use of a diversional type of 
occupational therapy would be an advantage. In medical 
eases difficulty arises because of the environmental con- 
ditions associated with work, but this has been discussed 
in these columns on previous occasions. Rehabilitation 
may involve a change of mental outlook and a change of 
occupation may be needed. Among the special conditions 
mentioned are cardiac conditions, diseases and injuries 
of the central and peripheral nervous systems, chronic 
rheumatic conditions and obstetrical conditions. In regard 
to tuberculosis a special chapter may be written. On 
rehabilitation in industry it is stated that remunerative 
work is often the best form of rehabilitation. Reference 
is made to The Disabled Persons (Employment) Act, 1944, 
and to the obligation imposed on employers of not less 
than twenty persons to employ disabled persons up to a 
given quota. Reference is also made to the work of the 
general practitioner in the field of industrial medicine, 
but this again has often been discussed in these columns. 





It is interesting to note that in discussing the further 
facilities required, the subcommittee recommends that a 
non-residential rehabilitation centre should be established 
in the principal cities and large towns in relation to the 
major general hospitals. In spite of the partial failure 
at Gleneagles the subcommittee recommends the establish- 
ment of residential rehabilitation centres, but finds it 
difficult to assess the probable extent of the need. Reference 
is also made to the need for the careful staffing of these 
centres. Four practical rules for the running of a 
rehabilitation centre are stated, and they may be borne 
in mind for any similar venture in this country: (i) There 
should be single medical control. (ii) The physician or 
surgeon who refers the patient to the unit must have the 
fullest opportunity to discuss the treatment with the 
medical officer in charge. (iii) The auxiliary staff must 
work together as a team under the direction of the medical 
officer. (iv) The progress of the individual patients 
should be reviewed and their rehabilitation programmes 
adjusted at weekly meetings presided over by the medical 
officer in charge. 

The appendix by the medical officer in charge at 
Gleneagles has been mentioned. He (Dr. P. J.. Macleod) 
makes one most pertinent remark in his concluding state- 
ments: rehabilitation methods will not send men back 
to work if they have no incentive to work and they will 
not supply that incentive. The setting up of rehabilitation 
as an entity in itself is not justified—rehabilitation is 
part of medicine; it must start with the treatment of the 
patient and continue until he is guided back to suitable 
work. Here, of course, we are concerned with considera- 
tions that are of fundamental importance in the building 
up of the post-war world. Seeing that the medical prac- 
titioner has such an important role in the return to their 
occupations of sick and injured persons, he must recognize 
his heavy responsibilities and by every means in his 
power try to do justice to his individual patient and to 
society whose servant he is. 


Current Comment. 
THE ACTION OF LIGHT ON MILK. 


Tue striking differences between milk and egg, though 
both subserving early nutrition, have often been matter 
of comment. Milk contains 5% carbohydrate, egg prac- 
tically none; egg is rich in iron and lecithin, milk has 
a very low content in these; milk has abundant lime, but 
egg has little. This chemical dissimilarity really arises 
from dissimilar functions; milk is the food of the young 
mammal after birth, constrained to preserve unaided a 
constant body temperature, usually well above that of its 
environment, and in the majority of instances called upon 
to make considerable muscular exertion. Were we able 
to determine the exact nature of the placental nutrition 
of the fetus in utero, we should probably find that it 
resembled egg rather than milk. Another divergence 
between the two foods has recently been emphasized. The 
contents of the egg are protected by a double protein 
membrane, a calcareous shell, and, in the case of the eggs 
of domestic fowls, by a wax-like outer coating. It is the 
last mentioned which accounts for the fact that, whilst 
chloroform and ether penetrate rapidly into the egg, ethyl 
alcohol is denied entrance. The egg is so designed that it 
can remain for days or even weeks without any deteriora- 
tion and capable of incubation though exposed to the air, 
to rain, to fluctuations of temperature and even to some 
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measure of insolation. On the other hand milk is designed 
to pass straight from the secreting gland into the 
alimentary canal of the young animal without delay, with- 
out cooling, without exposure to air, and with no bacterial 
acquisition except from the mouth, pharynx and esophagus 
of the consumer. The vicissitudes undergone by milk 
between the dairy farm and the householder’s-door have 
not been contemplated in evolution, and it is small wonder 
that problems arise which are not easy to settle. The 
latest investigations on the changes which can take place 
in cow’s milk before it reaches the human consumer are 
concerned with the action of light. S. K. Kon and M. B. 
Watson in 1936 showed that light causes some destruction 
of vitamin C2 In 1938 E. C. V. Mattick and H. D. Kay 
demonstrated that milk contains a lipase enzyme which 
hydrolyzes tributyrin and that this enzyme is reduced in 
amount by exposure to light in glass receptacles.* This 
research, interrupted by the war, has recently been resumed 
by Kay, who has confirmed the earlier findings and has 
shown that the wave-lengths responsible lie in the visible 
spectrum, so that glass, which filters out most of the ultra- 
violet, is no protection.* Experiments with coloured screens 
proved that blue light has almost the same power as the 
full spectrum. That some form of oxidation of this lipase 
is responsible for the loss is indicated by the fact that, if 
the milk is deprived of its oxygen by boiling under reduced 
pressure or by a stream of nitrogen bubbles, the destruction 
of the lipase is greatly reduced. Another curious fact is 
that after exposure to sunlight for.a few seconds the 
disintegration continues for some hours, though the milk 
is kept in darkness. Another feature is that the rate of 
photo destruction is increased by the addition of riboflavin, 
which also has a similar effect in accelerating the photo 
oxidation of vitamin C. More researches of this type will 
be necessary before we can hope to solve the many 
problems which beset the transfer of milk from cow to 
human being, an occurrence never envisaged by dame 
Nature. 





ACUTE PRIMARY DIAPHRAGMITIS. 


TueE diagnosis of diaphragmatic pleurisy is not infre- 
quently made, but often on rather slender grounds. When 
known causes of inflammation are believed to exist in 
neighbouring structures there is no doubt some weight 
in such a diagnosis, but the recognition of a true primary 
inflammation of the diaphragm is another matter. Yet 
another eponymous syndrome blossoms forth when Minas 
Joannides describes acute primary diaphragmitis as 
Hedblom’s syndrome.* This author distinguishes clearly 
in his text between primary and secondary forms of 
inflammation of this structure, but it must be admitted 
that most of the case histories he quotes do not describe 
the primary forms. He shows, however, the close 
resemblance between the symptoms found in cases of 
undoubted inflammation of the diaphragm from extension 
of other lesions and those noted in cases in which the 
clinical and radiological diagnosis of primary inflammation 
seem justified. It is claimed that the characteristic 
symptoms are pain of sudden onset on the side involved, 
centred on the costal margin and also felt in the ipsilateral 
shoulder, together with painful respiration. Inspection 
may show limitation of movement of-the chest on the same 
side, and the freedom of movement of the upper abdominal 
muscles may also be disturbed. There may be a cough. 
The distribution of the shoulder pain may include the 
trapezius ridge, the supraclavicular fossa, the region of 
the anterior scalene muscle, and sometimes the infra- 
clavicular fossa. The radiological signs described are 
the immobilization of the affected leaflet, with some eleva- 
tion slowly subsiding, and with perhaps residual flattening, 
the latter being attributed by the author to fibrosis of 
the muscle fibres of the diaphragm. Signs of pleurisy are 
sometimes observed, and effusion may even occur, while 





1 Biochemical Journal, Volume XXX, 1936, page 2273. 
2 Journal of Dairy Research, Volume IX, 1938, page 58. 
* Nature, Volume CLVII, April 20, 1946, page 511. 

* Diseases of the Chest, March-April, 1946. 





pneumonia may be suspected on account of the presence of 
altered breath sounds and rales in the lungs on ausculta- 
tion. Thus the clinical aspect of the syndrome as 
described may simulate either thoracic disease or acute 
abdominal lesions. It is stated that in cases in which 
laparotomy has been performed no pathological lesion 
of the abdominal organs was observed. Joannides lays 
stress on the value of painful breathing in the differential 
diagnosis of this condition from acute abdominal 
emergencies. He has collected no less than 42 cases. 


Without being too sceptical it must be pointed out that 
it cannot always be determined with confidence that an 
inflammatory process which is presumed to start in the 
region of the diaphragm is always initiated in the muscle 
fibres themselves. Still the author is probably right when 
he claims that wrong labels are often attached to con- 
ditions of this kind, especially as they resolve quickly 
as a rule, and the exact pathology cannot be proved. 
Joannides remarks that recurrences of pain may take place 
especially with changes of weather. The onset as described 
is frequently febrile, and may simulate the common cold. 
This and the other features are strongly reminiscent of 
the so-called Bornholm disease, epidemic pleurodynia, in 
which the diagnostic triad of fever, headache and other 
similar general disturbance with sudden severe diaphrag- 
matic pain are distinctive. It will be recalled that in some 
epidemics of this disease pleurisy has been a common 
symptom. There seems no doubt that genuine involvement 
of the serous membranous investment of the outer parts 
of the diaphragm may be concerned in an inflammatory 
process in this condition, but up to the present the 
pathology is obscure. Some years ago this was pointed 
eut in these columns; even biopsy tissue examined through 
the scientific enthusiasm of a woman doctor who was 
suffering from the disease failed to show any microscopic 
lesion. Epidemic pleurodynia is, as the name shows, a 
condition which appears in waves, and it has been observed 
to be more common in the warmer weather. There is, 
indeed, reason to suspect the implication of an insect 
vector. Joannides does not state if there was any seasonal 
variation in the syndrome he describes, nor if the cases 
occurred in close series or not. Pleurodynia is a condition 
that has been neglected di-gnostically, and perhaps the 
author’s contention about his cases, even if they are not 
altogether of the same cause or nature, is correct, that 
inflammation of the diaphragm as a primary affection is 
much commoner than is generally believed. It is all the 
more important to have such syndromes in mind, because, 
though nobody wants to miss an acute abdominal lesion, 
nobody wants to submit a patient to an unnecessary 
laparotomy. 





ATMOSPHERIC CONDITIONS IN CARDIAC FAILURE. 


Some of the popular notions about the bearing of 
atmospheric conditions on health and disease have been 
rather fantastic, and indeed the medical profession has 
not been free from fads or at least has followed fashions. 
Sufferers from the common “cold” do not seal themselves 
hermetically in overheated rooms as much as they used; 
now they prefer to travel about freely and distribute their 
virus with generosity. Night air is not held ih such 
horror; perhaps the nursing of patients with pneumonia 
on open balconies as was the fancy of some years ago, 
despite the discomforts for their nurses, would not greatly 
move their relatives today. But the occurrence of any 
circulatory accident, from syncope upwards, is still the 
signal in best circles to fling wide the casements. In 
this action there is some reason in certain cases; it may 
be an idea as deeply rooted as the reflex of yawning, 
evoked of course by fatigue and not by boredom. The 
problem of securing an adequate flow of air laden with 
no undue amount of water vapour and of reasonable 
temperature seriously arises in the nursing of some 
patients, especially those with one of the forms of circu- 
latory failure. George E. Burch has recently described the 
results of some studies on the influence of environmental 
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temperature and relative humidity on the rate of water 
loss through the skin in congestive cardiac failure.’ 

It is common knowledge that patients of certain classes 
stand hot humid weather poorly, such as the very old or 
very young, and those with circulatory failure and after 
thyreoidectomy for Graves’s disease. Burch’s observations 
were carried out in an artificially produced and controlled 
tropical climate, under laboratory conditions. Twenty 
patients suffering from congestive cardiac failure were 
transferred to a special room where the air conditions 
were controlled, and the water loss from different areas 
of the body was measured by collecting water vapour by a 
stream of dry oxygen, which was then analysed for water 
content. Corresponding observations were made of an 
equal number of controls, these beimg half normal adults 
and half patients with various ailments who presented 
no abnormality of the circulatory system. Most of the 
test group disliked the hot and humid conditions, even 
though they stood it well. Several of those with severe 
cardiac failure complained of a sense of suffocation and 
became restless and short of breath, precluding the con- 
tinuance of the experiment. These patients, however, 
showed no such distress a few days later when their cir- 
culatory condition had improved. A striking difference 
was found in these people with severe congestive failure 
with regard to the role of their skin in water balance. 
Sweating was much impaired under conditions of heat and 
high humidity, the rates varying from 27% to 47% of the 
figures for normal people under similar conditions. As 
the circulatory embarrassment lessened, so the sweating 
rate approached the normal. Burch considers that the 
great discomfort felt by the more severely ill patients 
was due to seizures of cardiac “asthma”, and while no 
patient was subjected to risk or distress after symptoms 
of discomfort appeared, he thinks these cases point a 
useful moral. He points out that the cardio-vascular 
system is greatly involved in heat elimination, especially 
where heat loss by sweating is impaired, and therefore it 
is important to minimize so far as is possible this part 
of the demand on the already overstrained mechanism in 
cardiac failure. Hence he concludes his article with an 
appeal for the greater use of air-conditioning in medical 
wards where patients with cardiac failure are nursed. 

Of course these are not the only types of hospital patients 
who would benefit by such a provision, and the problems 
of construction and finance involved once the demands 
begin are by no means small, as all those interested in 
hospital construction know well. Even in military medical 
units in relatively stable areas in the South-West Pacific 
area the value of air-conditioning has been proved by 
practical trial, thanks to the ingenuity of the engineer 
services. No doubt the future will see considerable expan- 
sions in this direction in places where tropical and sub- 
tropical conditions are encountered, and exact studies like 
these give us scientific warrant for a refinement of 
equipment that has already proved its worth. 





TUBERCULOUS EMPYEMA. 


At a recent meeting of the American College of Chest 
Physicians tuberculous empyema was discussed by con- 
tributors from several tuberculosis hospitals,? and certain 
features of the reported proceedings deserve comment. 

A review of the subject of tuberculous empyema is 
confused by the fact that some writers regard any pleural 
effusion in which tubercle bacilli can be found as an 
empyema, while others make the diagnosis only when 
the effusion is purulent or at least sero-purulent. George G. 
Ornstein and Myron Herman take the former view, and 
there is a deal of sound sense in their question: “Should 
the term be restricted to the purulent effusions, when in 
a period of a few days a clear pleural exudate may change 
into a sero-purulent fluid and then as rapidly turn into a 
purulent one?” Karl P. Klassen, Myron D. Miller and 


1The American Journal of the Medical Sciences, February, 
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George M. Curtis restrict the term to the purulent effusions, 
and we agree with their viewpoint, for there are many 
patients in whom a small pleural exudate never becomes 
purulent and never assumes the same significance as that 
of a collection of pus. To group these two conditions 
under one name is surely only adding confusion to a 
subject that is already too confused. Ornstein and Herman 
admittedly are aiming at clarity and uniformity in their 
definition of the disease, and to this end they suggest a 
classification of tuberculous empyema into three main 
groups: non-purulent, sero-purulent and purulent. Each 
group is then subdivided according to whether tubercle 
bacilli are to be found firstly in the pleural fluid and 
secondly in the sputum or stomach content. . Klassen, 
Miller and Curtis do not make a diagnosis of empyema 
unless the effusion is purulent, and they accept Hedblom’s 
subdivision into four groups, dependent firstly on whether 
the empyema is due purely to the tubercle bacillus or to 
a mixed infection of this with other pyogens, and secondly 
on whether the lesion in the underlying lung is arrested 
with adequate collapse and “negative” sputum or is active 
and. uncontrolled. The last-mentioned subdivision is 
important from the points of view of both therapy and 
prognosis. The results of both groups of authors are 
much better in patients whose pulmonary disease is 
apparently controlled. 


A matter of great interest is the incidence of the disease 
given by various authors. Ornstein and Herman point 
out that tuberculous empyema rarely occurs spontaneously, 
but they record the surprisingly high figure of 70% as the 
incidence of pleural effusion at some stage of the illness 
of their patients treated by induction of artificial pneumo- 
thorax. In 10% to 30% of these cases the effusion, they 
state, becomes purulent. Klassen, Miller and Curtis found 
that purulent pleural effusion developed in 7-6% of their 
patients with artificial pneumothorax. Other figures drawn 
from the literature and mentioned at the conference are 
8% as the “average incidence of empyema in the pneumo- 
thorax cases of twelve authors” and 26% among patients 
with satisfactory collapse of the lung and 45% when 
collapse was inadequate. There is a vast difference between 
the best and the worst of these figures, and the reports do 
not contain sufficient information for the reason to be 
obvious. One thing in the report of Klassen and his 
colleagues that should be noted is their insistence that 
no attempt is made to maintain an unsatisfactory collapse. 
“An unsatisfactory collapse can often be made adequate 
by the use of closed pneumonolysis and phrenic nerve 
paralysis. These operative procedures are applied early, 
since an inadequate collapse carries with it a high rate of 
tuberculous empyema formation. When a pneumothorax 
remains inadequate, after pneumonolysis and phrenic nerve 
surgery have been tried or obviously could not be applied, 
the pneumothorax is discontinued at once, and after com- 
plete re-expansion of the lung extrapleural thoracoplasty 
in multiple stages is used.” Even their figure of 7-6% 
is too high for complacent acceptance. It means that one 
patient in each thirteen whose tuberculosis is treated by 
induction of artificial pneumothorax develops a purulent 
pleural effusion. The figure is grist to the mill of the 
conservative physicians who are loath to use even the 
pneumothorax needle before rest, good food and fresh air 
have been given a trial. But that opens up an argument 
that cannot be pursued at the moment. 


The methods of treatment advocated vary considerably. 
Ornstein and Herman strongly recommend the preliminary 
use of a detergent solution containing a mercurial com- 
pound and sodium tetra-decyl sulphate in all cases of 
purulent effusion unless a broncho-pleural fistula is present. 
The pleural cavity is aspirated dry of pus, and four ounces 
of the solution are instilled. This is repeated daily for 
three days and then twice a week. Oxygen is used to 
replace the air in the pleural cavity at the same time, and 
this by its more rapid absorption hastens reexpansion of 
the lung, the empyema cavity being thus obliterated. 
Then if disease in the lung appears to be controlled, the 
lung is left expanded; if not thoracoplasty is performed. 
Sometimes they feel it is an advantage to leave an effusion 
in the pleural space, for exampie, in a controlled lung that 
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fails to reexpand because of thickened pleura or an 
obstructed bronchus, or when continued intrapleural pres- 
sure is necessary for the closure of cavities, or when the 
patient is too ill for major surgical procedures to be 
undertaken. In all these cases they hold that the detergent 
solution is of use in changing the fluid from a purulent 
to a clear one. Klassen and his colleagues consider that 
aspiration and irrigation with any solution is of little 
value, with the exception that penicillin is of great use to 
convert a mixed infection empyema to a pure tuberculous 
one. They do not agree that an adequately collapsed lung 
should be allowed to reexpand if empyema develops. They 
prefer to remove the pus and to maintain collapse by 
oleothorax. If empyema develops in a patient whose lung 
is not adequately collapsed, their recommendation is 
surgical collapse by phrenic avulsion and apical thoraco- 
plasty, followed by pleurectomy of the lower part of the 
thorax in patients with cutaneous sinuses or broncho- 
pleural fistule. While admitting that the mortality of 
the surgical treatment of tuberculous empyema is high, 
they urge that it should be used earlier and more fre- 
quently in patients with inadequate collapse of the lung. 

Two short but interesting articles deal with attempts to 
treat tuberculous empyema by the instillation of various 
substances into the empyema cavity. J. M. Donaldson and 
Hewell C. Samuel used tyrothricin; this consists of 
bactericidal gramicidin together with tyrocidin which 
increases the solubility and stability of the gramicidin. 
The treatment caused pain and a severe febrile reaction in 
all patients, and none seemed to benefit. Walter Raab, 
however, claims results that seem almost too good to be 
true by the weekly intrapleural instillation of five to eight 
millilitres of a vitamin A and D concentrate. The trial 
was carried out on six patients whose general condition 
was too poor for surgical treatment and who had failed 
to improve when treated by aspiration and lavage with 
antiseptic lotions. Local sinuses healed, general condition 
improved, the temperature became normal, the appetite 
returned, weight was gained, the pleural fluid became 
richer in leucocytes and free of tubercle bacilli in all except 
one patient—results that justify the author’s conclusion 
that further investigation of this method of treatment is 
worth while. 


It is not surprising that no single clearly superior mode 
of treatment came out of the conference. Such an advance 
must probably remain hidden until the chemotherapeutic 
agent that adequately controls the tubercle bacillus is 
found. In the meantime the detergent solution of Ornstein 
and Herman, the vitamin concentrate of Walter Raab, the 
eare of Klassen and his colleagues in trying to avoid 
empyema formation and the varied surgical methods 
deserve our thoughtful attention. 





YAWNING. 


Ir is perhaps somewhat provocative to write about 
yawning. Even lecturers, who should have a high toler- 
ance'to one of the well-known causes of this phenomenon, 
have been known to yawn. The New York Times Magazine 
in an article on the subject gives the causes as boredom, 
hunger, overeating, drowsiness and bad ventilation, and 
also remarks that suggestion has a lot to do with it. This 
is quoted by A. Price Heusner in a recent inquiry into 
the rather obscure topic of yawning and associated 
phenomena.t’ While studying the vasomotor activity of 
the fingers of man, he observed that definite circulatory 
changes occur during spontaneous yawning. In this 
experimental study the amount of blood passing through 
a digit was measured by a photoelectric cell which 
received transmitted light from a constant source, the 
variations of current after amplification activating an 
oscillograph. These observations were carried out in a 
dark room, and the subject was comfortably seated, so 
it is not surprising that yawning occurred after a time. 
By adding a stethograph to the recording instruments it 
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was possible to record the yawn simultaneously with the 
vascular changes without the subject’s suspecting that his 
involuntary expressions of boredom by practical physiology 
were of such interest. In normal adults it was found 
that vasoconstriction regularly follows a spontaneous 
yawn. There is a latent period of about four seconds, 
and the response attains its maximum after nine or ten 
seconds, gradually subsiding in some forty-five seconds. 
There was considerable variation of these times in different 
persons, even in the same individual. It was also observed 
that the heart rate quickened with the vasoconstriction, 
the degree of change also varying, and depending some- 
what upon the depth of the yawn. MHeusner points out 
that vasoconstriction has been observed previously in 
association with voluntary deep breathing, being part of 
a vasomotor reflex. This reaction does not occur if the 
sympathetic chain to the limb has been interrupted, and 
the same is true of the vasomotor yawning reflex. 

This knowledge does not help us to comprehend the 
exact nature of yawning very much, but Heusner’s 
curiosity was whetted, and he made a search of the 
literature to see just what was known. The answer is 
very little. Standard textbooks gave curiously varied 
definitions, and were unable to shed light on the 
mechanism, but most of them drew attention to the well- 
known but still obscure associated movements of the 
mouth, and the vocal displays common on such occasions, 
together with the more or less extravagant movements 
of the arms. There seems to be an associated stretch 
reflex, but Heusner remarks on the curious fact that a 
human being of any adult age tends to yawn without 
stretching immediately before being overcome by sleep, 
and to stretch without yawning upon waking. Of course, 
pandiculation, or in other words, stretching oneself, can 
be voluntarily suppressed. This may be done in com- 
pliance with the customs of polite society, though a 
review of communal politeness of recent times might lead 
us to expect that its future canons will not thus inhibit 
the overfed or the bored. In any case, infants of tender 
age often gape alarmingly without any associated 
stretching, indicating that the separation of these two 
phenomena need not be voluntary. It is also of great 
interest that involuntary stretching of paresed limbs 
may accompany involuntary yawning. 

No light is shed on the subject by the psychologists, 
according to our author, though the relation to suggestion, 
especially of a mass variety, is well known, particularly 
if this stimulus is applied in circumstances which should 
rather demand personal voluntary control. To comfort 
us in this regard it is pointed out that yawning occurs 
in other animals besides man, and the antics of the 
gaping chicken are indeed strongly suggestive of our own 
exalted species. It is best to refrain from any comparison 
or even contrast with fish. More seriously it is remarked 
by some writers that yawning which occurs after severe 
hemorrhage is due to anoxia. This may be true, but 
there is no proof. Though it has been stated that yawning 
is a mild call for more oxygen, it is interesting to note 
that there is no increase in total aeration as the result of 
a yawn, owing to the occurrence of an apneic period 
immediately after. The association of yawning attacks 
with exacerbations of duodenal ulcer and other gastro- 
intestinal diseases is also recorded. Neurologists have 
observed it, too, as an aura in epilepsy and also im cases 
in which it is conceivable that there may be some 
affection of the visceral centres in the region of the third 
ventricle, with impulses spreading to the fourth ventricle. 

Thus it appears that yawning with its associated move- 
ments is of some interest, though it may be difficult to 
unravel its deep and complicated weaving throughout 
the nervous system. Perhaps somebody will some day 
follow Heusner’s suggestions and try to fill in the huge 
gaps in our knowledge concerning the behaviour of the 
related cerebral, cardiac, respiratory and endocrine func- 
tions. It is one of the most challenging conundrums of 
existence for a physiologist or a philosopher that we can 
perform these involuntary acts so “offhand and runningly”, 
yet cannot understand how we do it. But perhaps most 
human acts are like that. 
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Absttacts from Medical 
Literature. 


SURGERY. 


Penicillin Therapy of Infections. 


J. E. Hamiton, A. G. Pranpont, J. M. 
Evans AND M. J. RoMANsKyY (Surgery, 
February, 1946) report and discuss their 
experiences with the use of penicillin 
in the treatment of 255 infective con- 
ditions in 220 patients. Relatively large 
doses were employed, the aim being to 
explore the power of penicillin rather 
than to determine its minimum effective 
amounts. On several occasions large 
doses succeeded where standard doses 
had failed. In the great majority of 
patients the penicillin was given intra- 
muscularly in three-hourly dosage, with 
one drop of 2% “Novocain” solution in 
each millilitre. Constant intravenous or 
subcutaneous drip was used on occasion. 
The authors gained the clinical impres- 
sion that the same amount of penicillin 
was slightly more effective when given 
by intravenous drip. Local injection 
of the drug was found of great impor- 
tance in the treatment of infections of 
the meninges and pleura since blood- 
borne _— penicillin penetrates serous 
cavities in only small amounts. This 
was confirmed by laboratory investiga- 
tions. Penicillin given parenterallly 
was successful in aborting four cases 
of threatened cavernous sinus throm- 
bosis, and cured the established con- 
dition in another patient, although this 
man later succumbed to infection else- 
where. One patient with cavernous 
sinus thrombosis did not respond, but 
is described as having been moribund 
when treatment was commenced. In 
the surgery of contaminated wounds 
penicillin was found of great value, but 
its worth in skin grafting was doubtful. 
In hematogenous and secondary osteo- 
myelitis the drug was usually 
efficacious, and often succeeded after 
the sulphonamides had failed. The 
authors attributed the variable results 
to dependence on blood supply for 
access of the drug to the infected bone. 
They stress again the need for increased 
dosages with staphylococcal infections, 
and carried out some work with 
dicoumarin in an attempt to prevent 
barriers to the drug resulting from 
plasma coagulation, but without con- 
clusive results. In acute osteomyelitis 
drainage was usually still necessary, 
though sometimes aspiration sufficed, 
while in chronic osteomyelitis it was 
found that unsuspected sequestra were 
sometimes responsible for resistance to 
treatment. In five cases of septic 
arthritis there were one complete and 
one partial success. Penicillin proved 
very successful against brain abscess, 
apparently rapidly resolving the sur- 
rounding cerebritis which may deter- 
mine a fatal outcome before there is 
enough localized pus to be drained 


surgically, but drainage remains indis-. 


pensable, once localization has occurred. 
A series of patients with empyema 
thoracis received penicillin parenterally 
and by local application, but apart from 
a feeling of increased well-being showed 
little progress until rib resection and 
drainage were carried out. Lung 
abscesses yielded to penicillin alone if 
relatively early and not too large, 
results being definitely superior to those 


obtained with sulphonamide drugs. Two, 





patients with cervico-facial actino- 
mycosis were treated with penicillin. 
One received 6,720,000 units intra- 
muscularly over three weeks, and com- 
plete healing occurred, with no sign of 
recurrence after three months. The 
other was given 14,945,000 units in a 
six-weeks course with apparent cure, 
but a recurrence took place one month 
later. Thereupon more penicillin was 
given and a suprahyoid block dissection 
was performed. The wound healed by 
first intention. Two patients with 
suppurative parotitis responded 
dramatically to penicillin. The drug 
was given without benefit to two 
patients with ulcerative colitis, and a 
similar result was obtained in two 
patients with chronic brucellosis. 


Reformation of Pleural Adhesions 
after Internal Pneumonolysis. 


R. J. C. Maxwett (The Journal of 
Thoracic Surgery, June, 1945) advises 
that when pleural adhesions reform 
after internal (or closed) pneumonolysis 
a further thoracoscopy should be under- 
taken as soon as practicable and the 
new adhesions divided or separated by 
blunt dissection. He has reestablished 
satisfactory pneumothorax by this 
means in four out of six cases in which 
the attempt was made. He believes 
that nursing the patients supine or 
propped half-upright after internal 
pneumonolysis predisposes to the 
reformation of adhesions, and he recom- 
mends that the patients should be 
nursed sitting upright or leaning away 
from the site of the operation. 


Congenital Cystic Lung. 


Ropert E. Gross (Annals of Surgery, 
February, 1946) reports the case of a 
three-weeks-old baby with congenital 
cystic disease of the lung, who was 
treated by total pneumonectomy. He 
briefly discusses both acquired and con- 
genital cystic disease of the lung, and 
points out that while some congenital 
cysts have little clinical significance, 
some may give rise to complications, 
principally of two sorts. In the first, 
infection of the cyst wall or suppura- 
tion within its lumen may be extensive 
and serious. In the second, the cyst 
(or cysts) is connected to the respira- 
tory tract by a relatively small or 
angulated passageway, so that air 
enters and becomes entrapped within 
the cavity. Thus, a positive pressure 
can be built up within the cyst, so that 
the structure becomes greatly distended 
and compresses adjacent lung tissue 
and possibly displaces the mediastinal 
organs to the opposite side of the chest. 
Respiratory distress can be extreme and 
the situation may not be compatible 
with life unless some form of relief is 
promptly given. This relief may be 
afforded in one of several ways. (i) 
Aspiration of the entrapped air in the 
distended cyst by means of a fine bore 
needle may be a life-saving measure, 
but the relief is only temporary and 
the general picture may be complicated 
by the subsequent escape of air 
through the puncture into the pleural 
space. (ii) A trocar can be introduced 
into the cyst through the chest and a 
catheter threaded into it for establish- 
ment of prolonged aspiration. This 
method is of value only while prepara- 
tions are being made for more 
extensive surgery. (iii) Marsupializa- 
tion of the cyst onto the chest wall and 
destruction of its lining membrane by 
curettage, cauterization and packing 








may be of value in the case of a 
solitary cyst. Even so, an external 
opening introduces the considerable 
hazard of infection gaining an entrance 
to the regional lung substance. (iv) 
Enucleation of a pulmonary cyst or the 
removal of the pulmonary tissue con- 
taining it is by far the best treatment. 
The extent of the cystic disease 
determines whether local _ resection, 
lobectomy or pneumonectomy may be 
necessary. In the case reported by 
the author the patient suffered 
laboured breathing and intermittent 
cyanosis from the fourth day of life. 
He had a large cyst (with numerous 
small cysts scattered about its 
periphery) in the lower part of the 
upper lobe of the left lung. The heart 
was displaced into the right side of 
the chest. Total pneumonectomy was 
done under cyclopropane anesthesia 
and the infant had an uncomplicated 
post-operative course. During the 
seven months that the baby had been 
followed since hospital discharge, there 
was no evidence of embarrassment by 
the loss of the left lung. The child’s 
colour has remained good, the respira- 
tions are quiet and unlaboured; the 
heart is well out on the left side and 
the child is developing normally. 


A Safety Factor in Gastric 
Resection. 

L. A. ALESEN (Surgery, February, 
1946) describes a device which he claims 
minimizes the danger of post-operative 
disruption of the duodenal stump fol- 
lowing gastrectomy. This complication 
is by no means rare, and the author 
attributes it to obstruction of the 
jejunum at the site of anastomosis. The 
pent-up hepatic and pancreatic secre- 
tions then burst the stump of the 
duodenum. The author has been using 
a moulded T-tube to avoid this obstruc- 
tion, placing the cross-piece in the 
jejunum and the other limb in the 
stomach. The T-tube has multiple 
perforations, and its construction is 
described. The materials are such that 
disintegration can be timed to occur in 
about 96 hours. The fate of the tube 
can be checked radiographically, as a 
small amount of barium is included in 
its composition. The author states that 
the tube has the further advantage of 
preventing temporary closure of the 
anastomosis itself by cdema, and of 
affording a framework around which 
suturing is more conveniently carried 
out. 


Operative Management of Chronically 
Infected Ununited Fractures. 

F. G. Hicks (Surgery, Gynecology 
and Obstetrics, January, 1946) dis- 
cusses a single-stage operative method 
of management for chronically infected 
ununited fractures, and reports (with 
radiographs) his experiences with 
eleven cases. He points out the many 
disadvantages of the orthodox method 
of seeking to control infection by 
excision and drainage, and by means 
of the various chemotherapeutic agents, 
before a bone graft is applied. The 
delay reacts unfavourably on _ the 
patient’s general condition, and _ in- 
creases the risk of poor function due 
to stiff joints. The eleven patients 
were all adults with infected compound 
fractures of long bones with non-union. 
Some had frank osteomyelitis, in a 
quiescent state, while others suffered 
from chronic infection of soft tissues, 
with or without dispersed bone frag- 
ments. Careful preparation included 
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X-ray examination for sequestra and 
to show the extent of sinuses injected 
with radio-opaque substances. The 
general condition was fostered by 
transfusions and diet, and sulpha- 
thiazole was given orally. Operation 
consisted of a radical osteotomy to 
expose healthy vascularized bone ends, 
with excision of soft tissue and internal 
fixation of fragments by vitallium plate. 
If the fibula has either united or not 
been fractured, a short portion is re- 
moved to allow the tibial fragments to 
come together, this being regarded as 
more important than maintaining full 
length. An attempt is made to place 
the plate away from the wound. The 
wound is dusted with sulphathiazole 
and closed, or if too tight, packed with 
“Vaseline” gauze. The limb is then 
immobilized in plaster, which after six 
weeks o1 so is replaced by a walking 
plaster for a further six weeks. In 
no instance did the author regret 
having carried out the above procedure, 
nor was there any evidence that the 
plates delayed union; in fact the pro- 
gress of bone and soft tissue healing 
compared favourably with that seen in 
fresh fractures. In no case did residual 
sinuses occur. 


War Injuries of the Chest. 


E. B. Kay anp R. H. Meape (Surgery, 
Gynecology and Obstetrics, January, 
1946) analyse and discuss five hundred 
consecutive chest injuries. The patients 
were seen after their repatriation to 
the United States, and the study is 
based on their previous records and 
skiagrams, and on their condition and 
progress in America. An attempt has 
been made to contrast the results of 
alternative methods of treatment. All 
patients received sulphonamide drugs 
and penicillin, but the authors empha- 
size that, while these agents have 
helped, they are no substitutes for 
sound surgical judgement. Several 
factors are regarded as having con- 
tributed to the morbidity, which, 
although low, is regarded as being 
susceptible to further reduction. Among 
these factors are the delayed or 
ineffectual aspiration of hzmothoraces, 
the closure of contaminated chest 
wounds without drainage, ill-timed or 
unwise thoracotomy, and the tight 
closure of sucking wounds of the chest 
in the presence of underlying broncho- 
pleural fistule. The authors consider 
that the early treatment of chest 
wounds should be concerned primarily 
with the correction of the altered cardio- 
respiratory mechanism contributing to 
the shock of the patient, and with the 
prevention of infection. Only a few 
conditions require immediate surgical 
intervention. These are large sucking 
wounds of the chest wall, tension 
pneumothorax, and uncontrollable bleed- 
ing. Among the 500 patients reviewed 
there were 455 who had developed some 
degree of hemothorax or hemopneumo- 
thorax, and there had been 136 sucking 
wounds of such size as to demand 
immediate closure. There were 211 re- 
tained foreign bodies significant in size 
and location, and many more not of 
clinical significance. Sixty-two extensive 
lacerations of the lung were encoun- 
tered, and 45 clinically significant 
broncho-pleural fistulae. Other transient 
fistulae must have been present. There 
were 75 combined chest and abdominal 
injuries. In the treatment of hzemo- 
thorax the authors found that repeated 
thoracentesis gave a strikingly lower 





infection rate than did operation or 
inadequate thoracentesis. The total 
series of 500 patients included 189 who 
had thoracotomy performed before 
their arrival in America. Eighty-one 
were closed with drainage and 108 with- 
out. Of the group in which drainage 
was used, 82°7% of wounds healed 
without requiring secondary operations 
in contrast to only 43:5% of those 
whose wounds were closed  with- 
out drainage. Drainage should be of 
the water-seal type; during trans- 
portation the tube should be clamped 
or a flapper type drain used. In com- 
bined injuries the authors consider that 
the abdomen deserves primary attention 
if the chest condition is stable. Intra- 
tracheal anesthesia should always be 
employed, as a tear of the diaphragm 
may pass air from the abdominal 
incision into the pleural cavity. 


Intravenous Administration of Oxygen 
to Animals and Human Beings 
in Conditions of Shock. 


M. Jacost, B. Kuiern, H. Rascorr, B. 
Kocut, R. W. AvERBACH AND J. E. 
JENNINGS (Archives of Surgery, January, 
1946) report their experiences with the 
intravenous use of oxygen in states of 
shock. The method was used with six 
animals and three human patients. The 
authors discount the risk of gas 
embolism when small amounts of 
oxygen are used. They point out that 
“air” embolism results from the high 
proportion of relatively insoluble 
nitrogen in the atmosphere. In the 
experimental studies profound shock 
was produced in twelve dogs. Of these, 
three were untreated. In the remaining 
nine dogs the shock was allowed to con- 
tinue for four hours, at the end of 
which time three were treated by intra- 
venous injection of plasma, and five 
by the intravenous administration of 
oxygen for ten to fourteen hours. The 
remaining dog was given oxygen by the 
same route, but for only three hours. 
The untreated dogs, the plasma-treated 
animals, and the animal incompletely 
treated with oxygen all died, the last, 
surviving six hours longer than those 
of the other two groups. The five dogs 
receiving oxygen intravenously for 
longer periods survived and were well 
until killed from three to twenty-one 
days later. The three human patients 
were resuscitated from a moribund 
shock state by intravenous use of 
oxygen. The first was a man of sixty 
whose shock came on during a difficult 
gastrectomy for carcinoma of the 
stomach. When he was unconscious 
and pulseless, and no blood pressure 
readings could be obtained, all other 
methods of resuscitation were stopped, 
and 100% oxygen was given into a vein 
at the rate of 600 millilitres per hour. 
In fifteen minutes the patient had 
regained consciousness, his blood was 
bright pink and his systolic blood pres- 
sure had risen to 98 millimetres of 
mercury. The oxygen administration 
was continued throughout the operation 
(for a further ninety minutes), and 
18,000 millilitres were given during the 
thirty hours following operation. The 
patient made a satisfactory recovery. 
The other two patients were infants 
whose condition was due to obstetrical 
injuries. Each was successfully 
resuscitated from a state of profound 
shock, although they died respectively 
three days and three weeks after 
delivery, death being due to other effects 
of their injuries. The infants were 





given oxygen at the rates of 90 and 
200 millilitres per hour respectively. 
The authors give no details of the 
apparatus used to measure the oxygen 
dosage, but mention the need for con- 
stant supervision. They are endeavour- 
ing to design a machine which will 
automatically compensate for variable 
factors and thus eliminate the need 
for constant attention. 


Hernia in Infancy. 

A. H. Iason (The American Journal 
of Surgery, June, 1945) discusses hernia 
in infancy and stresses the importance 
of a routine examination. The examina- 
tion commences with the testes to see 
if they are in the normal position, then 
the spermatic cord is examined, the 
finger passing along its whole length. 
The funicular sac may thus be 
delimited. Amongst other things the 
inguinal region should be carefully 
searched for adenitis and hydrocele. 
Four types of hydrocele—vaginal, 
funicular, retro-funicular and _ intra- 
funicular—are noted. The author 
describes his operative procedures. He 
pays especial attention to careful and 
patient dissection so as to avoid injury 
to the sac at the internal ring. He 
does not consider it essential to stitch 
the conjoined tendon to the inguinal 
ligament, but the external oblique 
aponeurosis is sutured. The accidents 
in such operations are injury to the 
spermatic cord with subsequent throm- 
bosis of the vessels and possible infarc- 
tion of the testis, injury to the 
spermatic artery with atrophy of the 
testis, division of the vas deferens, 
injury to the bladder, injury to the 
inferior or deep epigastric vessels, 
injury to the external iliac vessels, 
injury to the intestine and injury to 
the omentum. 


Dupuytren’s Contracture. 

L. A. PALMER AND J. L: SOUTHWORTH 
(The American Journal of Surgery, 
June, 1945) describe a bridge operation 
for the cure of Dupuytren’s contracture 
the cause of which is obscure. It has 
been attributed to hormonal or nervous 
causes, to inflammation and to trauma. 
The authors’ patients were mostly from 
among seamen engaged in heavy work; 
many were never aware of any trauma 
and became aware of the condition 
only when it was mature. It usually 
affects the ring and little fingers, but 
may involve all the palm and all the 
fingers. The treatment has included 
massage, heat radiation and physio- 
therapy, but the authors are convinced 
that operation is the only means of 
cure. Dupuytren himself advised 
excision. To free the diseased palmar 
fascia in its entirety by dissection is 
time-consuming, so the authors have 
perfected a simpler method. The con- 
tracture with its overlying skin is 
lifted en masse and a graft is applied 
underneath; extension causes the bridge 
of tissue to exert pressure upon the 
graft; when the graft has taken the 
diseased tissue is excised. This method 
is to be used only when an individual 
finger is affected without fixation of 
the joints, and so the authors favour 
early intervention before the process 
has extended beyond one finger. 
Parallel longitudinal incisions are made 
on each side of the mass and are 
extended at each end into normal tissue. 
The second part of the operation may 
be done with local anesthesia. A few 
drops of the anesthetic solution are 
injected into each end of the bridge. 
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British Wedical Association Mews. 


NOTICE. 


Tue General Secretary of the Federal Council of the 
British Medical Association in Australia has announced 
that the following medical practitioners have been released 
from full-time duty with His Majesty’s Forces and have 
resumed, or will resume, civil practice as from the dates 
mentioned: 

Dr. A. M. Bryson, 135, Macquarie Street, Sydney (July 1, 
1946). 

Dr. G. H. Solomon, Todd Buildings, 
Adelaide. 

Dr. D. W. Brummitt, 337, Payneham Road, Payneham, 
South Australia. 

Dr. J. E. P. Hogg, 24, Macquarie Street, 
New South Wales (April 10, 1946). 

Dr. J. R. Black, 134, Pittwater Road, Collaroy (October 
16, 1945). 

Dr. H. C. Barry, 135, Macquarie Street, Sydney (July 1, 
1946). 


Victoria Square, 


Parramatta, 





MEDICO-POLITICAL. 


Tue combined statement of receipts and expenditure of 
the Victorian Branch of the British Medical Association 
and the Medical Society of Victoria for the year ended 
December 31, 1946, is published herewith. 





aval, Wilitary and Ait Force. 
APPOINTMENTS. 


THE undermentioned appointments, changes et cetera have 
been promulgated in the Commonwealth of Australia Gazette, 
Number 117, of June 27, 1946. 


NAVAL ForRcES OF THE COMMONWEALTH. 
Royal Australian Naval Reserve. 


Termination of Appointment.—Acting Surgeon Lieutenant- 
Commander Jack Dennis Isles, 26th April, 1946, Surgeon 
Lieutenant John Henry Begg, ist May, 1946. 


Appointment.—Robert Musgrave Green be 
Surgeon Lieutenant, dated ist June, 1946. 


CITIZEN 


appointed 


AUSTRALIAN MILiITarRy ForcEs. 
Australian Army Medical Corps. 

SX31012 Lieutenant-Colonel (Temporary Colonel) F. L. 
Wall, M.C., relinquishes the rank of Temporary Colonel and 
is transferred to the Reserve of Officers (Australian Army 
Medicai Corps) with the rank of Lieutenant-Colonel, and is 
granted the rank of Honorary Colonel, 30th March, 1946. 


The following officers are transferred to the Reserve of 
Officers (Australian Army Medical Corps): Lieutenant- 
Colonels NX115375 R. V. Bretherton, 8th March, 1946, 





BRITISH MEDICAL ASSOCIATION (VICTORIAN BRANCH) AND MEDICAL SOCIETY OF VICTORIA. 


Combined Statement of Receipts and Expenditure for Year Ended December 31, 1945. 





RECBIPTS. 

s. d. 
Balance at December 31, 1944, 
National Bank of Australasia 

Ltd.— 
Medical Society of Victoria 
State Savings Bank of 
Victoria .. je on 518 910 
Commonwealth Loans os 500 0 0 
Cash in Hand .. .. «+ «- 12 0 0 


3 9 


1,575 13 11 


Less National Bank of Australasia 
Ltd. overdraft, British 
Medical Association -. 1,226 

Subscriptions 

Medical Be nevolent. ‘Fund ° 

British Medical Insurance Co.—Grant 
Rent of Hall . ae et 
Sale of Journals 

, Sales of Lists of Members 
Interest on Investments .. 

, Medical Society of Victoria—Organization 1 Fund 
Contributions . ee 
British Medical Insurance Co. 

British Medical Agency (Victoria) Pty. Ltd. 

, Federal Council Organization Fund .. 


woCsw NWKWaAToorw 
a2coo woooocwvos 





EXPENDITURB. 


By baa Medical Association, London 
» THE MBmpICAL JOURNAL OF AUSTRALIA 
» Victorian Medical Benevolent Association P 
» Federal Council of the British Medical Associa- 
tion in Australia—Capitation Fees ‘ 
» Rebates to Subdivisions 
» Medical Society of Victoria—Organization Fund 
» Medical Society of Victoria—Property Account 
Library Books and screenees et 
: £263 16 0 


cetera 
£151 17 5 


from the 
Insurance Co. 


Less contributions 
British Medical 


Salaries— 
Medical Secretary 


- . £1,200 0 
Office and Library et cetera 


.. £1,246 15 


— 
o 


Federal Council Organization Fund £664 2 6 
Less expenses incurred ee £26 18 6 


Pension—C. S. Crouch 
Debenture Interest 
Audit Fees ‘ 
Postages <2 
Printing and Stationery 
Sundry Expenses .. 
Bank Charges and Exchange 
Telephones ro 
Lighting and Heating 
Office Furniture and Equipment | 
Rates, Taxes and eerrenes 
Repairs ee “a ‘ee 
Lanternist 
Travelling Expenses» 
Entertainment . ° a ma “es 
an av 0s «0 se a... 20 
Australasian Medical Publishing 
Limited—List of Members 
By Balance at December 31, 
National Bank of 
Ltd.— 
Medical Society of Victoria £2,326 1 
State Savings Bank f 
Victoria .. £128 1 
Commonwealth Loans £500 
Cash in Hand 


_ 


a — 
So NOLOCHAAKHCYLACOCACo 


_ 
SF SHWSOAKLAwancIionwnvsccoscoco 


‘Company, 


— 


"1945, 
Australasia 


0 0 
7 0 
0 0 
0 0 
7 


£2,967 
Less National Bank of Australasia 
Ltd. overdraft, — 
Medical Association .. . £2,038 6 10 
————- 929 0 2 


£15,808 6 0 





(Signed) C. H. Dickson, Secretary. 


(Signed) J. A. Canruu, Honorary Treasurer. 


We report that we have compared the above statement with the ordinary audited statements of receipts and expenditure of 
the British Medical Association (Victorian Branch) Account and the Medical Society of Victoria Account and found them to be 


in accordance therewith. 
Melbourne, January 31, 1946. 


(Signed) J. V. M. Woop, 


Chartered Accountants (Aust.). 
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VX15158 A. J. M. Sinclair, 27th March, 1946, NX70338 K. B. 
Noad, 28th March, 1946, and NX34968 R. F. K. West, 30th 
March, 1946. 

130th Australian General Hospital—NxX207588 Captain 
J. W. Graham is removed from the Regimental Super- 
numerary List, 5th April, 1946. 

Inter-Service Medical Wing, Demobilization Centres (Aus- 
tralian Military Forces Component).—VX95995 Captain R. J. 
Gough is placed upon the Regimental Supernumerary List, 
4th March, 1946. 

The following officers are appointed from the Reserve of 
Officers (Australian Army Medical Corps) and are to be 
Captains on the dates shown: Honorary Captains SX34534 
R. G. McEwin, 8th April, 1946, SX34531 R. Hunter, SX34532 
M. K. Smith and SX34533 R. S. Colton, 20th March, 1946. 

The following officers are transferred from Australian 
Army Medical Corps (Medical) Reinforcements with regi- 
mental seniority as from date of transfer: Captains 
NX208068 J. Cameron, 23rd December, 1945, and NX208064 
D. C. Cook, 22nd December, 1945. 

Majors (Temporary Lieutenant-Colonels) VX8347 T. H. 
Steel and NX70628 T. M. Clouston relinquish the rank of 
Temporary Lieutenant-Colonels and are transferred to the 
Reserve of Officers (Australian Army Medical Corps), 27th 
March, 1946, and 23rd March, 1946, respectively. 

NX108462 Lieutenant-Colonel S. D. Meares is transferred 
to the Reserve of Officers (Australian Army Medical Corps), 
22nd March, 1946. 

QX6475 Lieutenant-Colonel L. M. Outridge is placed upon 
the Retired List, 22nd March, 1946. 

To be Temporary Colonel 28th November, 1945.—NX108193 
Lieutenant-Colonel C. R. Cole. 

106th Australian General Hospital—-Captains NX208063 
E. B. Lee and NX208061 G. C. Scott are transferred from 
Australian Army Medical Corps (Medical) Reinforcements 
with regimental seniority as from date of transfer, 23rd 
December, 1945. 

No. 110 (Perth) Military Hospital—Captains NX208059 
J. G. Dickson, NX208066 B. E. Frecker and NX208043 W. G. 
Taylor are transferred from the Australian Army Medical 
Corps (Medical) Reinforcements with regimental seniority 
as from date of transfer, 6th January, 1946. 

No. 113 (Concord) Military Hospital: To be Lieutenant, 
29th March, 1946.—N282701 William George McKenzie. 

118th Australian General Hospital (Australian Imperial 
Force).—SX26261 Captain (Temporary Major) R. E. Britten- 
Jones is placed upon the Regimental Supernumerary List, 
1st April, 1946. 

121st Australian General Hospital (Australian Imperial 
Force).—SX33404 Captain D. L. Wilhelm is placed upon the 
Regimental Supernumerary List, 27th February, 1946. 

50th Australian Camp Hospital.—NxX208042 Captain F. J. 
Scanlan is transferred from Australian Army Medical Corps 
(Medical) Reinforcements with regimental seniority as from 
date of transfer, 22nd December, 1945. 

86th Australian Camp Hospital.—V158873 Captain R. C. 
Bretherton is transferred from Australian Army Medical 
Corps (Medical) Reinforcements with regimental seniority 
as from date of transfer, 22nd December, 1945. 

2nd/ist Australian Casualty Clearing Station.—SX27080 
Major W. G. Heaslip is placed upon the Regimental Super- 
numerary List, 16th February, 1946. 

VX221 Colonel (Temporary Brigadier) F. K. Norris, 
C.B.E., D.S.O., E.D., relinquishes the rank of Temporary 
Brigadier and is transferred to the Reserve of Officers 
(Australian Army Medical Corps) with the rank of Colonel 
and is granted the rank of Honorary Brigadier, 3rd April, 
1946. 

VX132560 Lieutenant-Colonel R. G. Worcester, E.D., is 
transferred to the Reserve of Officers (Australian Army 
Medical Corps), 6th April, 1946. 

No. 113 (Concord) Military Hospital: To be Temporary 
Major, 10th April, 1946.—NX119216 Captain R. M. Dunn. 

To be Majors, 14th February, 1942.—Captains NX35134 
A. R. Hazelton and NX70671 F. H. Mills. 

The rank of NX35134 Captain A. R. Hazelton and NX70671 
Captain F. H. Mills, which appeared in Executive Minute No. 
304 of 1942, promulgated in Commonwealth Gazette No. 315a 
of 1942 under the heading “Australian Army Medical Corps”, 
is amended to read “Major”. 

To be Lieutenant-Colonel, 14th February, 1942.—VX39055 
Major H. A. Phillips. The rank of VX39055 Major H. A. 
Phillips, which appeared in Executive Minute No. 304 of 1942, 
promulgated in Commonwealth Gazette No. 315a of 1942 
under the heading of “Australian Army Medical Corps”, is 
amended to read “Lieutenant-Colonel”. 

NX204015 Captain G. B. Loveridge is removed from the 
Regimental Supernumerary List, 28th March, 1946. 





NX111987 Lieutenant-Colonel W. A. Hugh-Smith is trans- 
ferred to the Reserve of Officers (Australian Army Medical 
Corps), 19th April, 1946. 

VX39709 Lieutenant-Colonel J. B. D. Galbraith ceases to be 
seconded and is placed upon the Regimental Supernumerary 
List, 30th April, 1946. 

Lieutenant-Colonels NX70286 G. B. D. Hall and VX48626 
A. C. Mendelsohn are placed upon the Regimental Super- 
numerary List, 30th April, 1946. 

QX57650 Captain R. C. F. Cilento is removed from the 
Regimental Supernumerary List, 17th April, 1946. 

VX230 Lieutenant-Colonel (Temporary Colonel) E. V. 
Keogh, D.C.M., M.M., relinquishes the rank of Temporary 
Colonel and is transferred to the Reserve of Officers (Aus- 
tralian Army Medical Corps) with the rank of Lieutenant- 
Colonel and is granted the rank of Honorary Colonel, 12th 
April, 1946. 

VX111102 Lieutenant-Colonel (Temporary Colonel) D. 
Zacharin relinquishes the rank of Temporary Colonel and is 
transferred to the Reserve of Officers (Australian Army 
Medical Corps), 12th April, 1946. 

NX123359 Major (Temporary Lieutenant-Colonel) H. McL. 
Hollingworth relinquishes the rank of Temporary Lieutenant- 
Colonel and is transferred to the Reserve of Officers (Aus- 
tralian Army Medical Corps), 11th April, 1946. 

The following officers are transferred to the Reserve of 
Officers (Australian Army Medicak Corps): Lieutenant- 
Colonels VX81138 J. M. Buchanan, 2nd April, 1946, NX116465 
P. L. Jobson, 9th April, 1946, WxX29 R. R. Andrew and 
NX123664 K. C. T. Rawle, 12th April, 1946, NX70833 A. D. 
Frost, 23rd February, 1946, VX220 W. D. Refshauge, O.B.E., 
10th April, 1946, and VX14795 D. O. Brown, 16th April, 1946. 

2nd/9th Australian General Hospital—SX26444 Major 
G. H. Solomon is removed from the Regimental Super- 
numerary List, 17th April, 1946. 

2nd/11th Australian General Hospital.—NxX103434 Captain 
(Temporary Major) F. D. Smith is placed upon the Regi- 
mental Supernumerary List, 16th April, 1946. 

106th Australian General Hospital—SX34532 Captain 
M. K. Smith is transferred from Australian Army Medical 
Corps (Medical) Reinforcements with regimental seniority 
as from date of transfer, 18th April, 1946. 

120th Australian Special Hospital—NxX208060 Captain 
E. M. Slattery is transferred from Australian Army Medical 
Corps (Medical) Reinforcements with regimental seniority 
as from date of transfer, 24th December, 1945. 

70th Australian Camp Hospital.—NxX208065 Captain G. K. 
Vanderfield is transferred from Australian Army Medical 
Corps (Medical) Reinforcements with regimental seniority as 
from date of transfer, 28th December, 1945. 

Inter-Service Medical Wing Demobilization Centres (Aus- 
tralian Military Forces Component).—The following officers 
are transferred from Australian Army Medical Corps 
(Medical) Reinforcements with regimental seniority as from 
date of transfer, 18th April, 1946: Captains NX502740 D. K. 
Lehmann, NX502739 C. Radeski, SX34533 R. S. Colton, 
SX34531 R. Hunter and SX34534 R. G. McEwin. 

The following officers are appointed from the Reserve of 
Officers (Australian Army Medical Corps) and to be Captains, 
20th March, 1946: Honorary Captains NX502740 D. K. 
Lehmann and NX502739 C. Radeski. 

VX13486 Colonel A. P. Derham, M.C., E.D., is transferred 
to the Reserve of Officers (Australian Army Medical Corps), 
27th March, 1946. ‘ 

Reserve of Officers. 

The undermentioned officers are transferred to the Reserve 
of Officers, with effect from the dates indicated, and, where 
applicable, cease to be seconded. Officers holding temporary 
rank relinquish such temporary rank on the date of 
transfer to the Reserve of Officers: ° 

Majors VX102759 I. C. Macdonald, 2nd April, 1946, 
QX25628 G. A. McLean, 30th March, 1946, and TX6132 L. N. 
Gollan, 5th April, 1946. 

10lst Australian Gentral Hospital (Australian Imperial 
Force).—Majors NX124497 J. C. Balzer, 2nd April, 1946, and 
NX113914 G. V. Hall, 30th March, 1946, and NxX201411 
Captain R. U. Bourke, 22nd March, 1946. 

No. 102 (Holland Park) Military Hospital—NxX108463 
Major F. H. McC. Callow, 4th April, 1946. 

No. 105 (Adelaide) Military Hospital—Majors SX20956 
J. F. Funder, 4th April, 1946, and SX22301 L. J. T. Pellew, 
6th April, 1946. 

106th Australian General Hospital.—Majors V502595 J. H. 
Niall, 6th April, 1946, and VX138744 G. G. Godfrey, 29th 
March, 1946. 

No. 110 (Perth) Military Hospital—WxX36201 Major H. M. 
Hill, 4th April, 1946. 
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No. 111 Australian General Hospital.—T502 Major D. W. L. 
Parker, 29th March, 1946. 

No. 113 (Concord) Military Hospital—Majors NxX142910 
A. V. G. Price, 6th April, 1946, and NX74150 J. L. D. Scott, 
30th March, 1946. 

No. 115 (Heidelberg) Military Hospital—VxX39204 Major 
K. J. Grice, 5th April, 1946, and Captains VX90283 D. G. 
Flanagan and NX117298 A. R. Hughes, 6th April, 1946. 

118th Australian General Hospital (Australian Imperial 
Force).—VX14861 Major J. C. Stewart, 4th April, 1946. 

20th Australian Camp Hospital.—VX135246 Major A. J. 
Nathan, 2nd April, 1946. 

28th Australian Camp Hospital—VX90367 Captain A. P. J. 
Gorman, 4th April, 1946. 

70th Australian Camp Hospital—NxX117266 Captain D. 8S. 
Atkins, 3rd April, 1946. 

2nd Australian Outpatients’ Depot—VF509237 Captain 
J. J. Refshauge, 6th April, 1946. 

Inter-Service Medical Wing Demobilization Centres, Aus- 
tralian Military Forces Component.—NX12163 Major W. H. 
Campbell, M.C., 22nd March, 1946, QX54836 Captain J. A. 
McK. Shera, 30th March, 1946, VX63949 Major R. K. 
Edwards, 3rd April, 1946, SX3630 Major R. S. Wilkinson, 
26th March, 1946, and SX19024 Captain R. D. Hammill, éth 
April, 1946. 

Majors WxX11177 B. A. Hunt, 6th April, 1946, and 
NX34706 H. Rayson, M.C., 9th April, 1946. 

NX70162 Major G. Read and NxX77251 Captain K. A. 
Barr, 26th March, 1946. 

No. 105 (Adelaide) Military Hospital—SX31013 Major 
Cc. O. F. Riger, 30th March, 1946. 

No. 113 (Concord) Military Hospital—Majors NX114298 
F. J. McEncroe, 29th March, 1946, and NX103435 R. B. 
Perkins, 27th March, 1946, and NX137479 Captain L. Sender, 
29th March, 1946. 

No. 115 (Heidelberg) Military Hospital—VX111103 Major 
Cc. lL. Rosefield, 28th March, 1946. 

lléth Australian General Hospital (Australian Imperial 
Force).—VX104140 Major H. J. Enniss, 29th March, 1946. 

2nd/12th Australian Field Ambulance.—NX108465 Captain 
H. C. Spencer, 16th March, 1946. 

Headquarters, Australian Military Forces, Research Unit 
(Australian Imperial Force).—NFX137899 Major M. J. 
Mackerras, 26th March, 1946. 

Inter-Service Medical Wing Demobilization Centres, Aus- 
tralian Military Forces Component.—NxX120649 Major C. M. 
Ryan, 29th March, 1946. 

NX116469 Major D. C. Williams, 11th April, 1946, and 
TX6410 Captain A. Worcester, 23rd March, 1946. 

No. 102 (Holland Park) Military Hospital—NxX157618 
Major M. S. Schreiber, 10th April, 1946. 

No. 112 (Brisbane) Military Hospital—QxX48888 Major 
C. A. C. Leggett, M.B.E., 12th April, 1946. 

124th Australian Special Hospital—VxX133113 Captain 
S. S. Marshall, llth April, 1946. 

111th Australian Convalescent Depot.—SX11685 Major E. E. 
Broadbent, 13th April, 1946. 

2nd Australian Camp Hospital.—NX426 Major I. L. Kelf, 
13th April, 1946. 

2nd/2nd Australian Casualty Clearing Station.—VX57663 
Major J. H. Colebatch, 26th March, 1946. 

NX106995 Major S. A. Bonnette and NxX77369 Captain 
K. J. MclI. King, 13th April, 1946, and SX22302 Captain J. 
Fairley, 18th April, 1946. 

2nd/7th Australian General Hospital.—SX26147 Captain 
K. D. Krantz, 17th April, 1946. 

10lst Australian General Hospital (Australian Imperial 
Force).—Q140950 Major J. R. Hutcheon, 17th April, 1946. 

No. 105 (Adelaide) Military Hospital—SX21715 Captain 
J. S. T. T. Hill, 19th April, 1946. 

106th Australian General Hospital.—VX104013 Major I. A. 
Wilson, 19th April, 1946. 

No. 112 (Brisbane) Military Hospital—NxX121510 Captain 
A. H. Parker, 13th April, 1946. 

No. 115 (Heidelberg) Military Hospital—NxX70236 Major 
H. L. Hughes, 17th April, 1946, and VX63138 Captain J. M. 
Davies, 19th April, 1946. 

28th Australian Camp Hospital—VxX55706 Major I. A. M. 
Le Souef, 18th April, 1946, and VX91889 Captain D. G. Sisely, 
19th April, 1946. 

74th Australian Camp Hospital (Australian Imperial 
Force).—NX219 Major R. B. M. Pilcher, 15th April, 1946. 

2nd/ist Australian Convalescent Depot.—VX104394 Captain 
L. W. Bryant, 16th April, 1946. 

2nd/3rd Australian Field Ambulance.—NX70646 Major 
A. 8S. Brett, 17th April, 1946. 

2nd/8th Australian Field Ambulance—NxX25 Major 
F. D’A. M. Williams, 12th April, 1946, 





Inter-Service Medical Wing Demobilization Centres (Aus- 
tralian Military Forces Component).—SX26053 Captain A. H. 
Magarey, 19th April, 1946. 

NX76360 Captain D. N. Gillies, 18th April, 1946. 

The rank of Majors NX70671 F. H. Mills and NX35134 
A..R. Hazelton is as now shown and not as it appeared 
in Executive Minutes No. 85 of 1946 and No. 94 of 1946, 
promulgated in Commonwealth Gazettes No. 78 of 1946 and 
No. 82 of 1946 respectively. 

The undermentioned officers are transferred to the Reserve 
of Officers with effect from the dates indicated, and, where 
applicable, cease to be seconded. Officers holding temporary 
rank relinquish such temporary rank on the date of transfer 
to the Reserve of Officers and are granted from such date 
honorary rank on the Reserve of Officers equivalent to the 
temporary rank relinquished: 

2nd/1lth Australian General Hospital—NX115012 Captain 
(Temporary Major) P. W. Gill, 2nd April, 1946. 

116th Australian General Hospital_—SX9261 Captain (Tem- 
porary Major) G. V. Smith, 5th April, 1946. 

121st Australian General Hospital (Australian Imperial 
Force).—VX39513 Captain (Temporary Major) J. K. Gardner, 
23rd March, 1946. 

No. 112 (Brisbane) Military Hospital—NxX107906 Captain 
(Temporary Major) J. H. Willson, 27th March, 1946. 

2nd Australian Outpatients’ Depot.—SX22401 Captain 
(Temporary Major) G. L. Bennett, 22nd March, 1946. 

VX56651 Captain (Temporary Major) E. P. Hennessy, 11th 
April, 1946. 

SX18838 Captain (Temporary Major) F. B. Turner, 16th 
April, 1946, and NX123089 Captain (Temporary Major) J. H. 
Carman, 10th April, 1946. 

103rd Australian General Hospital——NX142517 Captain 
(Temporary Major) M. A. Napthali, 18th April, 1946. 


‘ Retired List. 

The undermentioned officers are placed upon the Retired 
List on the dates indicated, and, where applicable, cease 
to be seconded. Officers holding temporary rank relinquish 
such temporary rank on the date of placement upon the 
Retired List: 

VX93665 Captain J. O'S. Gooden, 26th March, 1946. 

No. 102 (Holland Park) Military Hospital.—Q142717 
Major J. G. M. Beale, 27th March, 1946. 

2nd/ist Australian Casualty Clearing Station.—SX27080 
Major W. G. Heaslip, 9th April, 1946. 

102nd Australian Convalescent Depot—QX22828 Major 
R. S. Bennett, 22nd March, 1946. 

No. 105 (Adelaide) Military Hospital—SX39730 Major 
J. R. Barbour, 12th April, 1946. 

llth Australian Camp Hospital.—SX35146 Captain J. E. M. 
Story, 6th April, 1946. 

Inter-Service Medical Wing Demobilization Centres, Aus- 
tralian Military Forces Component.—Q270820 Captain B. H. L. 
Grey, 11th April, 1946. 

NX111998 Major H.’T. Osmond, 18th April, 1946. 

No. 115 (Heidelberg) Military Hospital—vV147351 Captain 
F. J. Foley, 24th April, 1946. 

70th Australian Camp Hospital.—T677 Captain S. Hankin, 
16th April, 1946. 


Reserve: Citizen Military Forces. 


Australian Army Medical Corps. 


Queensland Lines of Communication Area.—The following 
officers are retired, 21st October, 1945: Honorary Captain 
R. O. Bridgman and Captain J. B. Gordon. 


Correspondence, 


INFANTILE PARALYSIS. 


Sir: At the showing of the film entitled “The Kenny 
Concept of Infantile Paralysis, Early Diagnosis and How 
to Prevent Deformities”, presented in the Stawell Hall, 145, 
Macquarie Street, Sydney, on June 28, 1946, a question was 
asked by a member of the medical profession present as to 
whether I could answer the question concerning the 28 
reasons given in a British Medical Journal’ why orthodox 
treatment was better than Kenny. 

In reply, I wish to state that the Kenny treatment was 
evolved for the opposite concept to that of the orthodox 
theory. As a matter of fact it could be accepted as a 





* The reference was to the “Medical Annual’, 1945.—Eprror. 
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different disease. The one orthodox is devised for the after- 
effects of damage or destruction of motor neurones. As this 
area is not accessible to any type of treatment, bed rest 
and immobilization is the only procedure advised in the early 
stages and muscle reeducation in the convalescent stage. 

Deformities are accepted to be caused by the supposedly 
normal muscles pulling against the weaker or flaccid ones. 
The muscles themselves are not accepted to be in any way 
directly disturbed by the disease. It is logical that, if this 
theory was correct, orthodox procedures should be 
maintained. However, from my 34 years of clinical observa- 
tion, it appeared to me that this theory did not entirely fit 
in with the symptoms and conditions present in this disease. 
My observations led me to believe that a direct disturbance 
in the peripheral structures was occurring which called for 
scientific attention. This disturbance was in the skin, 
subcutaneous tissue, investing and stabilizing fascia and 
muscle fibre. Deformities were caused through these 
disturbances. 

It was for this condition Kenny treatment was evolved— 
practically a new disease. For the purpose of administering 
this treatment the paramount principle of orthodox pro- 
cedures, that is, immobilization, had to be abandoned and 
the architecture, contour, length, properties, classification, 
mechanical action of the affected parts had to be carefully 
studied and scientifically treated. This included skin, sub- 
cutaneous tissue, investing and stabilizing fascia and muscle 
fibre. The disturbance was in the area previously accepted 
as normal by the medical world, and it was this area which 
required the treatment. Furthermore, the parts supposedly 
suffering secondarily from the destruction or damage of the 
controlling motor neurones were found by clinical observa- 
tion to be suffering from functional paralysis, and in a very 
high percentage of cases it was possible to restore the brain 
path to the focal point .by certain measures practised in the 
Kenny treatment. 

The fact that scientific research has proved my clinical 
observations to be correct is apparently still unknown to the 
medical practitioners throughout the world. This is to be 
deplored. Both the concept and treatment has stood the test 
of time. It is acknowledged contractures, deformities and 
complications had materialized in the orthodox treated 
patients and are entirely abolished in the Kenny treated 
patients. Also in a series of control cases observed over a 
period of two years at the Children’s Hospital, Winnipeg, 
Canada, consisting of two groups of the same age and of the 
same degree of involvement, one group treated meticulously 
by orthodox procedures and the other group treated for the 
Kenny concept, it was found that the end results in the 
Kenny treated patients were approximately ten times better 
than the orthodox. 

The research into publications appearing in the medical 
journals was presented to the Consultative Committee of 
Physically Handicapped Persons, Sydney, on June 14, 1946. 
The above evidence was submitted to these gentlemen, and it 
was further proved at this meeting that certain reports 
published concerning my work were published without any 
association with the work or knowledge of the fact that 
scientific research had proved the orthodox theory incomplete 
and the treatment for this theory inadequate. I am now 
referring to a report that appeared in the American Medical 
Journal’ of June 17, 1944. This fact, coupled with the 
statements referred to at the beginning of this letter, proves 
the necessity for an international conference to be held at 
the Institute of Minneapolis where previously unknown 
symptoms and conditions can be scientifically explained by 
a medical man who has been closely associated with the 
work. This procedure would help research and bring the 
conquest of this disease centuries nearer. It is acknowledged 
that one-third of the crippling of childhood is caused through 
this disease—infantile paralysis. 

The film presentation of the theory and treatment was 
shown in London in August, 1945, at the request of the 
Department of Physical Medicine, and the rooms of the 
Royal Society of Medicine, No. 1, Wimpole Street, were 
loaned for this purpose. Lord Horder, President of that 
particular department and physician to His Majesty the 
King, kindly presided. The report received from this 
meeting from Dr. Phillip Bauwens, Vice-President and Secre- 
tary, stated that the excellent results obtained by Kenny 
method of treatment were achieved owing to treatment being 
given to the peripheral structures. The film was also shown 
to the Post-Graduate Committee in Medicine, University of 
Sydney, on the day already mentioned. Some of the medical 
observers at this meeting agreed that a new presentation of 
the disease had been given. It was also acknowledged by a 
medical officer present that I had demonstrated previously 


1 Presumably Miss Kenny is referring to The Journal of the 
American Medical Association.—EDIToR. 





unknown conditions on the patients themselves. It was also 
acknowledged that a very obstinate triple deformity was 
corrected with the treatment evolved for the newer concept 
in a few minutes, which had persisted for many months 
under orthodox supervision and was gradually becoming 
worse. 

The film has already been catalogued in the library of 
the Scientific Film Association, London, and a request has 
been made for its translation into all languages to be sent 
to all countries. The Board of Directors of the Elizabeth 
Kenny Foundation have expressed their willingness to 
comply with this request as soon as possible. The film 
presents a direct contradiction to the statement appearing 
in the June 17 number of the American Medical Journal 
which stated amongst other things that I had presented well- 
known methods of treatment and taught the profession to 
use them more effectively. On the contrary, the paramount 
principle of orthodox treatment, that is, immobilization, is 
altogether abandoned and treatment for the conditions 
already described substituted. The film explains the state- 
ment made through the passage of the years by different 
committees, first by the London Committee, secondly by Dr. 
Forster and Dr. Price, of Melbourne, and latterly by the 
medical observers in Canada and the United States of 
America, that deformities did not develop in the Kenny 
treated patients, but did in the patients treated by orthodox 
procedures. To use the words of Dr. Forster and Dr. Price, 
“expected deformities from muscle imbalance did not 
materialize in the patients treated under Miss Kenny’s super- 
vision, but did in our own splinted patients we ourselves 
treated or received from other surgeons. This calls for 
comment”. And a further quotation—‘stiffness which was a 
troublesome feature in the patients we ourselves treated, was 
entirely absent in the cases treated by Miss Kenny. The 
reason why should be earnestly sought”. In the contents 
of this paper and in the literature presented to the Con- 
sultative Committee and in the film production, I have 
endeavoured to explain the reason why. 

Medical observers have acknowledged the concept to be 
the opposite to that accepted throughout the world, and 
scientific research has proved this opposite concept to be 
correct. 

Yours, etc., 

Hotel Australia, ELIZABETH KENNY. 
Sydney, 

July 1, 1946. 


Ropal College of Surgeons of England. 


PRIMARY FELLOWSHIP EXAMINATION IN 
AUSTRALASIA. 


Notice is hereby given that a primary examination in 
anatomy (including normal histology), applied physiology 
and the principles of pathology for the Fellowship of the 
Royal College of Surgeons of England will be held in 
Australasia in January, 1947. 

The written section of the examination will be held in 
Melbourne, Sydney and Dunedin on January 6, 1947. The 
oral section will be held in these centres during the month 
of January, 1947. The exact dates of the oral section will 
be announced later. The entry fee is £35 sterling. The date 
on which. entries close has not yet been fixed, but this 
information, together with copies of the regulations, 
schedules of the required certificates, and further. particu- 
lars, will shortly be available from the Secretary of the 
Royal Australasian College of Surgeons, Spring Street, 
Melbourne. Any medical graduate desiring to enter for this 
examination is asked immediately to communicate with the 
Secretary of the Royal Australasian College of Surgeons. 
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Che Ropal Australasian College 
of Surgeons. 


MEETING OF THE COURT OF EXAMINERS. 


THE next meeting of the Court of Examiners for the 
primary examination for Fellowship of the Royal Aus- 
tralasian College of Surgeons will be held in New Zealand, 
probably in December, 1946. The next meeting of the Court 
of Examiners for the final examination for Fellowship of 
the College will be held at the College in Melbourne in 
December, 1946. 
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Candidates who desire to present themselves at either of 
these meetings should apply to the Censor-in-Chief for 
permission to do so on or before October 1, 1946. The 
appropriate forms are available from the Secretary of the 
Royal Australasian College of Surgeons, Spring Street, 
Melbourne, C.1. 


A POST-GRADUATE COURSE IN SURGERY. 
Tue Royal Australasian College of Surgeons will conduct 
in Melbourne a post-graduate course in surgery. It will 
begin on September 2, 1946, and will cover a period of 
approximately thirteen weeks. The course is suitable for 
all graduates who wish to undertake post-graduate study 
in surgery, and it is not designed solely for those desiring 
to present themselves for senior surgical qualifications. 
Lectures and lecture-demonstrations will be arranged in 
the surgical specialties. These will be announced in detail 
following the receipt of entries which close on July 31, 1946. 
Lectures and lecture-demonstrations in pathology will also 
be arranged. A detailed syllabus will be available in due 
course. 


ominations and Clections. 


THE undermentioned have applied for election as mem- 
bers of the South Australian Branch of the British Medical 
Association: 

Draper, Morrell Henry, M.B., B.S., 1944 (Univ. Adelaide), 
39, Marlborough Street, St. Peters, Adelaide. 

Goatcher, Philip Daniel, M.B., B.S., 1945 (Univ. Adelaide), 
1, Wardant Avenue, Lindon Park. 

Sarre, Malcolm Glen, M.B., B.S., 1945 
19, Harriett Street, Newstead. 

The undermentioned has been elected a member of the 
South Australian Branch of the British Medical Association: 

Jarvis, Barry, M.B., B.S., 1938 (Univ. Sydney), Cleve. 


te 


(Univ. Adelaide, 


THE FEDERAL MEDICAL WAR RELIEF FUND. 


Tue following contributions to the Federal Medical War 
Relief Fund have been received: 


New South Wales. 

Ryde Medical Wartime Practitioners (four), £182 3s. 10d. 

Central Western Medical Practitioners National Emergency 
Service—G. N. M. Aitkens, G. Arnold, H. Barnett, C. D. 
Bateman, G. M. Blaxland, K. S. M. Brown, A. Carter, C. G. 
Champion, N. B. Charlton, J. H. Cooper, J. Donnellan, A. 
Dryer, A. B. Erby, C. C. Fleck, E. H. Freidman, G. E. Hobson, 
A. R. Hunt, J. Levy, C. A. McDermott, Frances McKay, 
N. G. Malouf, B. R. Morey, Merrick O'Reilly, the late J. 
Pirie, J. M. G. Pirie, Rupert Sheldon, A. M. Stanton, S. J. 
Woolnough, £50. 

W. F. Simmons (second contribution), £25. 

Sir Alexander MacCormick, W. O. Pye, £20. 

R. K. Burnett (second contribution), A. E. Colvin, W. D. K. 
Craig, N. J. Davis, W. J. McCristal, C. G. McDonald, O. 
Robertson, E. H. Stokes, £10 10s. 

F. W. Buddee, C. J. Downes, A. H. Macintosh, £10. 

R. I. Campbell, C. R. Cole, E. L. Davis, E. B. L. 
Fitzpatrick, R. A. R. Green, F. J. Horan, E. W. Sibree, 
F. C. Thompson, A. B. Walker-Smith, John L. Watt, £5 5s. 

P. D. Braddon, £5. 

B. G. Hill, W. I. T. Hotten, G. A. W. Johnston, M. R. 
Joseph, W. K. Myers, H. J. Solomon, £3 3s. 

Eleanor H. Arnot, C. O. Cramp, M. E. H. Elliott, G. 
Lawson, D. H. McGrath, O. Rychter, £2 2s. 

Total: £500 3s. 10d. 

Grand total: £12,992 19s. 6d. 
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Books Received. 


“Regional Analgesia”, by H. W. LL. Molesworth, F.R.C.S. 
(England); Second Edition; 1946. London: H. K. Lewis and 
Company Limited. 84” x 54”, pp. 100, with many illustrations. 
Price: 8s. 6d. 

Ministry of Health Reports on Public Health and Medical 
Subjects, Number 93: “A Report on the Re-adjustment in 
Civil Life of Soldiers Discharged from the Army on Account 
of Neurosis”, by Eric Guttman, M.D., M.R.C.P.; 1946. London: 
His Majesty's Stationery Office. 94” x 6”, pp. 72. Price: 
ls. 3d. net. ' i 
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Diarp for the Month. 


Juty 16.—New South Wales Branch, B.M.A.: Medical Politics 
Committee. : 

Juty 17.—Western Australian Branch, B.M.A.: General Meeting. 
JuLY 18.—New South Wales Branch, B.M.A.: Clinical Meeting. 
Juty 18.—Victorian Branch, B.M.A.: Executive Meeting. 
JuLy 23.—New South Wales Branch, B.M.A.: Ethics Committee. 
JuLy 24.—Victorian Branch, B.M.A.: Council Meeting. 

JuLy 25.—South Australian Branch, B.M.A.: Council Meeting. 
Juty 25.—New South Wales Branch, B.M.A.: Branch Meeting. 
JuLY 26.—Queensland Branch, B.M.A.: Council Meeting. 

AuG. 2.—Queensland Branch, B.M.A.: Branch Meeting. 

AvuGc. 6.—New South Wales Branch, B.M.A.: Organization and 

Science Committee. 

7.—Western Australian Branch, B.M.A.: Council Meeting. 
7.—Victorian Branch, B.M.A.: Branch Meeting. 

AvucG. 8.—South Australian Branch, B.M.A.: Council Meeting. 
AvuG. 9.—Queensland Branch, B.M.A.: Council Meeting. 
AuG. 13.—New South Wales Branch, B.M.A.: Executive and 

Finance Committee. 
Ava. 13.—Tasmanian Branch, B.M.A.: Ordinary Meeting. 
AvucG. 20.—New South Wales Branch, B.M.A.: Medical Politics 
Committee. 
21.—Western Australian Branch, B.M.A.: General Meeting. 


AuG. 
AUG. 


AUG. 
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Wedical Appointments: Important Motice. 





MEDICAL PRACTITIONERS are requested not to apply for any 
appointment mentioned below without having first communicated 
with the Honorary Secretary of the Branch concerned, or with 
the’ Medical Secretary of the British Medical Association, 
Tavistock Square, London, .1. 

New South Wales Branch (Honorary Secretary, 135, Macquarie 
Street, Sydney): Australian Natives’ Association; Ashfield 
and District United Friendly Societies’ Dispensary ; Balmain 
United Friendly Societies’ Dispensary; Leichhardt and 
Petersham United Friendly Societies’ Dispensary; Man- 
chester Unity Medical and Dispensing Institute, Oxford 
Street, Sydney; North Sydney Friendly Societies’ Dis- 
pensary Limited; People’s Prudential Assurance Company 
Limited; Phenix Mutual Provident Society. 

Victorian Branch (Honorary Secretary, Medical Society Hall, 
Bast Melbourne): Associated Medical Services Limited; 
all Institutes or Medical Dispensaries; Australian Prudential 
Association, Proprietary, Limited; Federated Mutual 
Medical Benefit Society; Mutual National Provident Club; 
National Provident Association; Hospital or other appoint- 
ments outside Victoria. . 

Queensland Branch (Honorary Secretary, B.M.A. House, 225, 
Wickham Terrace, Brisbane, B.17): Brisbane Associated 
Friendly Societies’ Medical Institute; Bundaberg Medical 
Institute. Members accepting LODGE appointments and 
those desiring to accept appointments to any COUNTRY 
HOSPITAL or position outside Australia are advised, in 
their own interests, to submit a copy of their Agreement 
to the Council before signing. 

South Australian Branch (Henorary Secretary, 
Terrace, Adelaide): All Lodge appointments 
Australia; all Contract Practice appointments in 
Australia. 


Western Australian Branch (Honorary Secretary, 205, Saint 
George’s Terrace, Perth): Wiluna Hospital; all Contract 
Practice appointments in Western Australia. All govern- 
ment appointments with the exception of those of the 
Department of Public Health. 
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Editorial Motices, 


Manuscripts forwarded to the office of this journal cannot 
under any circumstances be returned. Original articles for- 
warded for publication are understood to be offered to THs 
—_ JOURNAL OF AUSTRALIA alone, unless the contrary be 
stated. 

All communications should be addressed to the Editor, Tus 
MepicaL JOURNAL OF AUSTRALIA, The Printing House, Seamer 
Street, Glebe, New South Wales. (Telephones: MW 2651-2). 

Members and subscribers are requested to notify the Manager, 
THe Mepicat JouRNAL OF AUSTRALIA, Seamer Street, Glebe, 
New South Wales, without deiay, of any irregularity in the 
delivery of this journal. The management cannot accept any 
responsibility or recognize any claim arising out of non-receipt 
of ce unless such a notification is received within one 
month. 


SUBSCRIPTION Rates—Medical students and others. not 
receiving THE Mepicat JouRNAL OF AUSTRALIA in virtue of 
membership of the Branches of the British Medical Association 
in the Commonwealth can become subscribers to the journal by 
applying to the Manager or through the usual agents and book- 
sellers. Subscriptions can commence at the beginning of any 
quarter and are renewable on December 31. The rates are £2 
for Australia and £2 5s. abroad per annum payable in advance. 





Politics 


Meeting. 
Meeting. 
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